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The men in the picture, left to 
right, are: 
S. B. Smith, contractor; O. G. 
Wallace, tool pusher; Fred Sax- 
ton, truckman; A. P. Iske, driller; 
R. M. Gyles, derrickman; Pat Bos- 
ley, fireman; E. 1. Wilcox, derrick- 
man; R. B. Mealy, derrickman; 
M. J. Bosley, derrickman; Jas. A. 
Undercofler, Union Wire Rope 
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A 1; x1350 UNION 
ROTARY LINE.... 


was in use on the well shown above—the Mid-Continent Petroleum Cor- 
poration’s Glen Smith No. 2 at Oklahoma City — Pioneer Drilling Company, 
Contractor. This line was making good because all UNION Wire Lines are 
manufactured with such painstaking precision that every wire, every strand 


and every finished rope is uniformly high in quality. 


UNION WIRE ROPE CORPORATION 


General Office, Oil Country Sales and Export Office: 3 N. Madison Ave., Tulsa, Okla. 


Branch Office and Warehouse: 
Portland, Oregon 


Factory: 21st and Manchester, 
Kansas City, Missouri 


Parker-Abbott, Inc., Distributor 
San Francisco, California 


JARECKI MANUFACTURING COMPANY 
Mid-Continent and Eastern Oil Fields Distributors Stocks at All Stores 


UNION WIRE LINES 
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Set a Heavy Duty Standard 


N American Roller Bearings, manufacturers 
have the ideal opportunity of insuring new 
service standards for heavy duty oil field opera- 
tions. These better bearings have been a basic 
contribution to the better building of Hoists, 
Drawworks, Winches, Crown Blocks, Traveling 
Blocks. Swivels. Finer bearing steel, longer 
service life and greater reliability are not to be 
obtained than is available in the leading equip- 
ment for which these Bearings are regularly 
fi:rnished. 











will be gladly 
with any type of installation or service. 


Counsel furnished in’ connectton 


AMERICAN ROLLER BEARING CO., Pittsburgh, Penna. 


Pacific Coast Representatives 


Frank M. Cobbledick Co. Edward D. Maltby Co. 
1031 Polk St. 321 W. Pico St. 
San Francisco, California Los Angeles, California 


AMERICAN ROLLER BEARING CO. 


3 PITTSBURGH, PENNA. =. 
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FTER two 
of negotiations, the 
consolidation of the 
Sinclair Consolidated Oil 


yi years 
1 a” i Hy 


1 yf 


lai Hi it Corporation, the Prairie 
* Oil & Gas Company and 
| will TK the Prairie Pipe Line 
mh fu Company has been con- 
4 fin summated. Harry F. Sin- 
, 7 ’ clair will be chairman of 
: so : ‘ 
the executive committee ; 


W. S. Fitzpatrick, vice- 
chairman of the executive 
committee, and Herbert 
R. Gallager, president and 
operating officer. Operat- 
ing headquarters for the consolidated company will be in 
Tulsa. The merger forms a company with $532,516,622.88 
worth of assets. 


2 
Ne 


= 
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A strengthening of the Mid-Continent gasoline market, 
which the previous month threatened to break crude prices, 
was the feature price structure development last month. 
The strengthening of the market was due to further cur- 
tailment of crude production and crude runs to stills. Runs 
to stills at this time are the lowest in the past five years. 


Effective January 10th the allowable output of the Okla- 
homa City field was reduced 40,000 barrels to 120,000 barrels 


DW YER 





daily, which constituted the major reduction of production. 
No official reduction for East Texas output was made dur- 
ing the month, but a lightened demand decreased the out- 
put to a small extent. 


The injunction suit against martial law enforcement of 
crude production restrictions in East Texas is awaiting 
submission of briefs by plaintiffs and defendants. A\ll testi- 
mony has been heard and final decision is expected soon 
after filing of the briefs. Regardless of the outcome of this 
suit, it is unlikely that the East Texas fields will be opened. 
Governor Sterling of Texas has assured the industry of his 
utmost endeavor to prevent opening of the fields, with or 
without martial law, and the majority of operators favor 
curtailment of the output. 


The Texas ouster suit against 15 major oil companies, 
originally scheduled for preliminary hearing to open January 
18th, has been postponed until the February court term. 
Postponement was due to question of legal service on several 
companies. 

Field developments in Mid-Continent were featured by 
wildcat activity along \rch of Kansas, 


70 miles long has 


Elisworth-Barton 
where productive area approximately 
been proven by scattered producers. In East Texas a wild- 
cat 314 miles south of production blew in for an estimated 
output of 8 million cubic feet of gas. It is now being killed. 
If oil is found when the well is completed several hundred 
more acres will be proven. 


Production and Refining Figures Furnished by the American Petroleum Institute 





Crude Runs to Stills, Gasoline and Gas and Fuel Oil Stocks, 
Week Ending December 26, 1931 


(Figures in Barrels of 42 Gallons) 








Daily Average Per Cent 
Per Cent Crude Operated , Gas and 
DISTRICT Potential Runs of Total Gasoline Fuel Oil 
Capacity to Capacity Stocks Stocks 

Reporting Stills Reporting 
East Coast 100.0 453,100 71.5 4,480,000 7,912,000 
Appalachian 91.8 88,300 64.3 1,330,000 1,601,000 
Ind., Ill., Ky. 98.9 288.400 66.8 4,181,000 5,577,000 
Okla., Kan., Mo. 89.6 203,200 46.7 3,505,000 4,365,000 
Texas 91.3 562,400 73.5 7,573,000 11,873,000 
Louisiana- Arkansas 98.9 174,900 75.9 1,262,000 4,070,000 
reed Mountain 89.4 35,600 24.8 1,665,000 750,000 
Cation 97.1 432,100 48.7 *13,203,000 96,393,000 
a Wk. Dec. 26 95.2 2,238,000 61.1 37,199,000 132,541,000 
Tote Wk. Dec. 19 95.2 2,317,300 63.2 35,936,000 133,908,000 
otal Dec. 27, 1930 95.7 2,207,400 61.8 437,919,000 136,917,000 


The Texas and Louisiana Gulf Coastal figures shown below 
are included above in the totals of their respective districts. 
Texas Gulf. Coast 99.8 447,900 84.3 5,784,000 8,845,000 
Ia. Gulf Coast 100.0 116,700 79.1 1,110,000 3,168,000 








* Revised in 'sfe 
NOTE: In 


they represent the 





Daily Average Production 


(Figures in Barrels) 


Dec. 26, Nov. 28, Dec. 27, 
1931 1931 1930 
Oklahoma 534,950 523,850 458,100 
Kansas 105,550 104,950 108,800 
Panhandle Texas 51,750 56,150 57,250 
North Texas 54,350 55.950 58,150 
West Central Texas 26,250 26,250 28,900 
West Texas 175,600 203,000 239,150 
East Central Texas 50,300 56,500 40,550 
East Texas 316,000 387,950 
Southwest Texas 55,200 58,950 82,100 
North Louisiana 27,550 29,150 42,000 
Arkansas 33,050 37,500 50,950 
Coastal Texas 115,700 127,500 159,900 
Coastal Louisiana 29,700 32,150 26,150 
Eastern (not including Mich.) 108,250 107,550 100,000 
Michigan 16,250 15,150 8,800 
Wyoming 37,800 36,450 47,150 
Montana 7,800 7,750 6,600 
Colorado 4,000 3,800 4,100 
New Mexico 43,250 44,150 42,300 
California 499,600 505,400 565,800 
Total 2,292,900 2.420, 2,126,750 





snes es eee sot Oe entice sins, . : sonata 1 
Indiana-Illinois district, due to transfer to “Bulk Term‘nals” of stocks previously reported as “At Refineries.” 
all the refining districts indicated except California, figures in this column represent gasoline stocks at refineries f 
total inventory of finished gasoline and engine distillate held by reporting companies wherever located within continental United 
States (stocks at refineries, water terminals and all sales distributing stat‘ons, including products in transit thereto) 


100 
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Sound Economical 
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this manner is found in the old Earlsboro pool, Seminole 
County, Oklahoma, on the Skelly Shepherd lease jn the 
: SW % of the NW % of Section 6, T9 N, R 6 E. There 
are four wells on the lease. Three are on gas-lift and 

| si one, Shepherd No, 2, is pumping. The rate of water en- 
“a \ || ae sth “\ . croachment in this area has been closely followed by the 
. Skelly Oil Company and an effort made to produce the 
wells at an optimum rate for the underground water con- 
ditions that prevail. The net result is that to date approxi- 
mately 1,500,000 barrels of oil have been produced on 
this 40-acre tract, and despite the fact that it has been 
producing for about three years, its present potential daily 





rate of production is as great as was its initial production. 
Like many other leases in the Seminole field, it has been 
produced entirely under proration. So evident have been 
the beneficial results on the Shepherd and _ surrounding 
i leases by curtailing the daily rate of production that this 
A gas-lift on the Skelly Shepherd lease, Seminole. company does not produce its wells to tull capacity eves 
during the taking of potentials, for fear of damage by water, 


ATER encroachment is no longer looked upon as an The average daily rate of production that has been sustained 
insidious malady that commonly overtakes oil fields over a long period with practically no decline has confirmed 
and portends their swift and complete destruction. the wisdom of the course followed. Potentials taken on the 
It used to be that the first showing of water in a highly flush wells November, 1931, were approximately as_ follows: | 
oil pool was construed as a signal for all operators in the Shepherd, 3,540 barrels; Cherry, 893 barrels and Mayes, 


pool to bestir themselves to action, but the action taken was 760 barrels. Had the wells been flowed to capacity during 
not infrequently ill-suited to the exigency. Visions of the the 10-day period allowable it is estimated the potential 
sudden shrinkage or the entire wiping out of their invest- production on the Shepherd and Cherry leases would have 
ment frequently resolved the action taken into intensive been 4,500 and 1,100 barrels, respectively. Compare these 
efforts to increase the rate of oil production, a procedure — figures with potentials taken in March, 1931, of 3,738 bar- 
that actually hastened the spread of the very condition rels for the Shepherd lease, 85/7 barrels for the Cherry 
that should have been held in check, namely, water en and 807 for the Mayes lease. 

croachment. Emulsion tests are made on each well at least every two 

The appearance of edge water is 
gradually losing the ominous aspect 
once attached to it. It is now regarded 
as a symptom, and treated accordingly. 
Edge water coexistent with oil in the 
sand is a natural occurrence in many 
oil pools. As the gas and oil are with- 
drawn from the sand and the rock 
pressure diminishes, water encroach- 
ment is a logical result. 

By the virtue of hydrostatic head, 
edge water generally is a source of en- 
ergy, the intelligent utilization of which 
will promote greater ultimate economic 
recovery and lower lifting costs. Too 
high a rate of production promotes too 
rapid water encroachment by creating a 
low pressure area in the sand around 
the well. By curtailing the rate of 
production so that fingering of the 
water in the sand is prevented, an eco- 
nomic rate of recovery can be sus 
tained over a much longer period than 
is otherwise possible, and with less 
trouble and expense. 

An apt demonstration of the value 





ot controlling water encroachment in A pumping well on the Skelly Maynes lease, Seminole. 
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a Practice 





By 
K. C. SCLATER 


Control 





weeks to detect the presence and amount of 
water being produced with the oil. This in- 
formation is used to prepare for purposes of 
field study, a map, as shown on the accompany- 
ing illustration, that presents a graphic picture 
of the rate of water encroachment. The ad- 
vantage of portraying the rate of water en- 
croachment in this manner The 
lines represent the approximate edge of the 
water line as of the date shown. All wells 
beyond which the water line has encroached 


is obvious. 


produce water in some amount, but not neces- 
sarily 100 per cent. 

All wells have been on the gas lift at some 
time since they were brought in, but at pres- 
ent the wells in the area produced by gas-lift 
are as follows map): Skelly Shepherd 
Nos. 1, 3 and 4; Skelly Cherry No. 4; Prairie- 
Skelly Campbell Nos. 1, 4 and 6; Carter, James 
No. 4. Wells produced by pumping are: Skelly Shepherd 
2; Skelly Cherry 2a; Skelly Mayes Nos. 1 and 3; Prairie- 
Skelly Campbell Nos. 2, 3, 5 and 9; Gypsy-Sango Nos. 11 
and 13; Burke-Greis Mayes Nos. 1 and 3 (these wells shut 
down at this writing); and Burke-Greis Widener Nos. 1 
and 2. The average depth of the wells is about 4,350 feet, 
and all are producing from the Wilcox sand, which is ap- 
proximately 20 feet thick in the area. The wells of the 
Skelly Oil Company are finished with 65-inch casing and 
are tubed with 2!'-inch upset tubing. 


(see 


Gas is supplied to 
the gas-lift wells from the Skelly gasoline plant on the 
Shepherd lease at a plant pressure of approximately 300 
pounds per square inch. 


gen” 
‘ Pa: 
af 


View : oa r , 
ew showing casing-head connections of pumping well on the Skelly Mayes lease. 


January, 1932 








View in engine house of pumping well on the Skelly Mayes lease, Seminole. 


As will be seen by the map there are some six wells in 
this area that have not yet shown a trace of water. Prairie- 
Skelly well Campbell No. 1 showed water (about 4 per 
cent) for the first time in November, 1931, during the 
taking of potentials. Skelly Shepherd well No. 2 started 
to produce water almost overnight in February, 1931, when 
it showed 65 per cent. Before then it hadn’t shown a trace 
of water. Skelly Mayes No. 3 was making about 30 per 
cent water September, 1929, and increased to about 70 per 
cent September, 1930, since which time it has fluctuated 
between 65 and 50 per cent. 

On the Skelly Cherry lease, well No. 4 has never shown 
any water, but well 2a was making 10 per cent water Sep- 
tember, 1930, and 15 per cent in No- 
vember, 1931, during the taking of 
potentials. 

On the Prairie-Skelly Campbell lease 
well No. 3 started making water during 
1931. It was making about 15 per cent 
water during September, 1931, and then 
jumped to 85 per cent in November, 
1931, when potentials were being taken. 
Well No. 3 has produced consistently 
about 80 per cent water since Septem- 
ber, 1929. Well No. 4 since September, 
1929, to November, 1931, has fluctuated 
from 55 per cent down to 20 per cent 
and up to 67 per cent. Well No. 5 
started producing water during 1930 
and since September, 1930, when it was 
55 per cent, jumped to 64 per cent in 
September, 1931, and 48 per cent in 
November, 1931, during the taking of 
potentials. 

On the Burke-Greis Widener lease 
wells Nos. 1 and 2 are making water 
showing in September, 1931, 63 per cent 
and 10 per cent, respectively. During 
the taking of potentials November, 
1931, the water produced with the oil 


15 





was 56 per cent and ..’ per cent, respectively. On the Gypsy- 
Sango lease wells Nos. 11 and 13 have been making consist- 
ent amounts of water since September, 1930, of between 80 
and 88 per cent and 5 and 7 per cent, respectively. 

Well No. 4 on the Carter James lease was making about 
4 per cent September, 1930, and 33 per cent September, 1931, 
and 48 per cent when the November, 1931, potentials were 
taken. 

On the Burke-Greis Mayes lease well No. 1 showed no 
water September, 1930, and 100 per cent water September, 
1931. 


tion. 


The plugging of this well is now under considera- 
Well No. 3 had a potential of 700 barrels oil and 
was not making any water up to May, 1931. Casing trouble 
developed in the well during May, 1931. An effort 
made to repair the well and put it back on its former status, 
but without success. The well is now producing about 50 
barrels oil and some water. From this it is quite possible 
that the water encroachment may have reached a line join- 
ing the wells Burkes-Greis Mayes No. 1 and Skelly Lottie 
No. 1. 

All other wells in this area, save those mentioned, have 
been plugged on account of water flooding. 

Referring to the water encroachment lines on the map 
near Skelly Shepherd well No. 2 and Skelly Cherry No. 4, 
the fingering of the water toward the former well was dis- 


Was 


closed by the map about two years before water appeared 
in the well (Skelly Shepherd No. 2). Retardation of water 
encroachment through producing Skelly Cherry No. 4 at a 
judicious rate is clearly brought out on the map. 

Irom the water percentage figures already given, Skelly 
Mayes No. 3 shows a smaller percentage of water and a 
greater potential oil production than a year ago. Thus are 
the beneficial effects of retarding water encroachment by 
controlling the rate of production being felt. 

It has been observed that when water appears in a well 
the oil production drops off to such an extent that it becomes 
quite serious. A sudden reduction of 50 per cent or more 
is not uncommon. When water first appeared in the Carter 
well James No. 4 during the taking of potentials in March, 
1931, virtually overnight, the well started making 25 per 
cent water with a corresponding serious reduction in oil 


production. In this respect the well acted in a manner 
somewhat similar to the nearby Skelly well Shepherd No, 2 
This well, as already mentioned, started making water hee 
the first time February, 1931, and in the amount of 
65 per cent. 

Also when water overtakes a well flowed by gas-lift the 


some 


‘ Hoge ; re 
is a sudden dropping off in the amount of casinghead oa 

. e ‘ sas 
produced by the well with a corresponding reduction also 
in the amount of enrichment that the dry gas used to flow 


the well undergoes. This in itself is a serious source of 
A full recognition of the consequences of too 
rapid water encroachment and the fact that the Skelly Shep- 
herd lease was surrounded by water on all sides led in part 
to curtailing the production from wells even when taking 
potentials. 
at such a rate that the favorable results of a natural water 
drive could be realized has already passed the realm of 
conjecture. 


revenue loss. 


The probable advantage of taking out the oil 


A glance at the accompanying map plainly indicates the 
effectiveness and inherent soundness of controlling the rate 
of water encroachment. It is estimated that the ultimate 
production of the Skelly Shepherd lease may be as much 
again as the total production of the lease to date. This 
would mean a total ultimate recovery of approximately 
3,000,000 barrels. It is questionabie if this lease would 
have produced anywhere near this quantity of oil had the 
rate of production not been voluntarily controlled during 
the taking of potentials. 

Lifting costs on the Shepherd lease are exceptionally low 
to date. For example, here are the lifting costs for the 
Shepherd, Mayes and Cherry leases, for the first 10 months 
of 1931, and the cumulative to October, 1931, 
leases started producing: 


since the 


first 10 Months 
of 1931 
3.6le/bbl. 
6.97¢/bbl. 
11.40¢/bbl. 


Cumulative to 
October, 1931 
14.61¢/bbl. 
17.52¢/bbl. 


10.86¢/bbl. 


Shepherd 
Mayes 
Cherry 
On the Shepherd and Mayes leases the lifting costs for 
the first 10 months of the vear 1931 


are only a fraction of 




















the total cumulative 

lifting cost, indicat- 

ing that the lifting 

s° gé costs are actually on 
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ing expense, which ts 
one of the main items 
of the lifting cost, in- 
cludes labor, tractor, 
teaming and trucking, 
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fuel and water, condi- 





s/ s° 
















/ 

” tioning wells, and re- 

“ pairs and supplies. 
= From a considera- 
s! tion of the results ob- 
ained | he Skelly 
GYPSY CARTER tained yy the : 
cange James | Oil Company in this 


area, so far as greater 
¢° ultimate recovery and 
lower lifting costs are 
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Sango 


a 
LINES SHOW APPROXIMATE EDGE 
OF WATER AS OF SEPTEMBER 1929, 
SEPTEMBER 1930 AND SEPTEMBER 
1931, RESPECTIVELY. 


concerned, proration, 
instead of working a 


hardship on operators, 








is in reality a blessing 





Map showing rate of water encroachment from September, 1929, to September, 1931. 





in disguise. 
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efining Procedure and Method of 
Testing for Octane Number 






By F. R. STALEY 


NE of the most 
valuable prop- 
erties of a mo- 





tor fuel today is its 
knock rating, usually 
expressed as the Oc- 
tane Number. This 
scale was suggested in 
1926 by Dr. Graham 
Edgar of the Ethyl 
Gasoline Corp. It has 
been adopted by the 
Society of \utomo- 
tive Engineers, and 1s 
now universally used. 
The Octane Number 
of a motor fuel is de- 
fined as the percent- 
age of Iso-Octane (2- 
2-4 trimethyl pen- 
tane) by volume in 
the mixture of Iso- 
Octane and normal 
Heptane required to 
match the anti-knock 
value thereof. Of 
these two pure hydro- 
carbons the normal 
heptane has a very 
low knock rating, and 
that of the iso-octane 
very high. 

Great progress has 
been made by the re- 
fining industry in the production of suitable motor fuel for 
high compression engines. Most refiners in the United 
States are now licensed to blend ethyl gasoline. By the 
use of ethyl fluid the octane number is raised to meet the 
ethyl standard. ‘This will be raised from 74 to 78 on 
March first. 

Since some gasolines would require more than the maxi- 
mum allowable quantity of ethyl fluid to match the standard, 
and also in order to produce satisfactory non-premium 
grades refining methods are being adopted that yield motor 
fuels possessing inherent anti-knock qualities. Owing to 
the fact that cracked gasoline is generally superior in this 
respect to the straight-run product from most crudes, a 
great many new cracking plant installations were made 
during the past vear, and others are being constructed and 
contemplated at the present time. In some refineries exist- 
ing units were modernized usually by improving furnaces, 
installing more efficient hot oil pumps, heat exchangers, or 
other auxiliary equipment. 

It is noteworthy that a number of modern cracking units 
were built in Pennsylvania and West Virginia last year by 
refiners of Pennsylvania grade crude. On account of the 
very low octane number of this gasoline it is necessary 
to blend it with one of high octane, which these re- 
finers now make from their cracking units. Tt. is pos 


JANuary, 1932 


it 


The CFR fuel testing unit. 


sible to produce oc- 
tane numbers above 
70 by cracking Penn- 
sylvania gas oil. 
Heavy naphtha or 
those fractions having 





very low octane num- 

bers are no longer 

a. blended into good 
es grades of motor fuel. 
ie id The modern proce- 
REO dure is to reform 

these hydrocarbons by 
pyrolosis in a crack- 
ing unit or in a spe- 
cial reforming unit, a 
number of which have 
been built recently. 
Their function is to 


j 


increase the octane 
number of the charge. 
The straight-run gas- 
oline from the crude 
is generally fraction- 
ated with an_ end 
point below 400 deg. 
I, and blended with 
cracked gasoline. 
Stabilization units 
are now almost uni- 
versally installed in 
connection with 
cracking plants to re- 


Courtesy Waukesha Motor Co. 


move propane a nd 
dissolved gas from the gasoline. By their use the vapor 
pressure of the product can be nicely controlled, and the 
vapor locking tendency minimized. 

Much study has been given to the treating of cracked 
gasoline for the removal of olgjectional sulphur compounds, 
gums, and gum forming constituents. ‘The Gray Process for 
the treatment of gasoline in the vapor phase is gradually be- 
ing more widely adopted, since Gum removal is effected 
without diminishing the octane number. 

The results of the U. S. Bureau of Mines twenty-third 
semi-annual survey of motor fuel marketed in the United 
States show that the average rating for the competitive- 
price samples is 62.5 octane number, and the average for 
the premium price samples is 77.0 octane number. The 
average for all the samples is approximately 67 octane num- 
ber, and less than 18 per cent of the samples were rated 
below 55 or above 79 octane number. Of the competitive- 
price samples 72.5 per cent are in range 55 to 69 octane 
number, and of the premium-price motor fuels 76.2 per cent 
are in the range 70 to 84 octane number, and 13.3 per cent 
are in the range of 85 to 89 octane number. 

The twenty-third semi-annual gasoline survey of the 
Bureau of Mines was made on the basis of 312 samples; 
207 samples of the competitive-price gasolines and 105 


samples of premium-price motor fuels, These samples were 
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gathered in 20 representative cities scattered throughout the 
United States. 

Data on the individual samples have been reported for 
gravity, Reid vapor pressure, distillation range, color, doctor 
test, copper-strip corrosion, sulphur content, and gum con- 
tent by a modified copper dish test, and the steam-oven test 
developed by the Bureau of Mines. The octane number rat- 
ings were determined by the Bureau of Standards. 


Method for Knock Testing 

The Ethyl Gasoline Corporation Series 30 Knock Testing 
Engine is most widely used in this country in conducting 
tests for knock rating or determining the octane number ot 
a motor fuel. Bartholmew described this apparatus in the 
Petroleum Engineer, March, 1930. 

T. A. Boyd, General Motors Corporation, chairman of 
the Detonation Sub- 
Committee of the Co- 
operative Fuel Re- 
search Committee 
presented a report of 
the progress made to- 
ward uniformity in 
knock testing at the 
American Petroleum 
Institute Meeting, No- 
vember 11, 1931. This 
report outlines the 
progress as follows: 

1. Further improve- 
ment of the engine, 
and settlement upon 
the continuously vari- 
able - compression 
valve-in-head type as 
the best to use for 
knock testing. 2. De- 
sign and manufacture 
of a carburetor ex- 
pressly for the knock- 
testing engine. 3. 
Choice of an induc- 
ticn motor which runs 
at synchronous speed 


and holds the engine at 600 r.p.m., as the power-absorbing 
medium. 4. Tentative choice of the bouncing-pin indicator 
as instrumentation, in conjunction either with the electro- 
lytic cell or the knockmeter. 5. Preparation of a tentative 
outline of procedure for making knock tests. 6. Provision 
of adequate supplies of the reference fuels, normal heptane, 


and iso-octane (2-2-4 


the basis of the octane-number system of rating fuels. 7. 
An organized series of experiments to evaluate the most 
important of the variables that enter into knock testing. 8. 
Co-operative tests on a series of fuels, which showed that 
the apparatus and procedure as now developed are capable 
of giving accurate results, and results which consequently 
agree from laboratory to laboratory. 9. Approval by the 
Co-operative Fuel Research Committee of the apparatus 
and the tentative procedure for its use. 10, Making the 


apparatus and tentative outline of procedure available te 
the two industries concerned. 


Appendix I of this report describes the “C.l'.R.” Knock- 
knock-testing apparatus 


testing Apparatus. The “C.F.R.” 
consists of the following essential parts: 


1. Engine, which is fitted with these primary accessories : 


a. Carburetor. 
b. Ignition equipment. 
c. Cooling system. 


a Pe wwer-absorbing medium. 
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Standard CFR unit with a small cradle dynamometer. 


2-2-4 trimethyl pentane), which constitute 










3. Small direct-current generator. 

4. Instrumentation. 

5. Control panel. 

Appendix II outlines the tentative recommended pr 
tice for making knock tests. 


ac- 


Standard Reference Fuels 


Pure normal heptane is distilled out of the pitch of the 
Jeffrey pine. Iso-octane is prepared in the pure state fro 
butyl-alcohol. Due to the high cost of these pure hydro. 
carbons secondary reference standards are used for routine 
testing. 

Standard reference fuels for use in conducting knock 
rating tests are obtainable from the Standard Oil Develop- 
ment Company. Standard reference fuels A and B are 
straight run gasolines with physical characteristics suital 


. ile 
for long time storage 
I h ese reference 


fuels with additions of 
Tetra-Ethyl lead or 
C. P. Benzene haye 
been calibrated in the 
Standard — Inspection 
Laboratories in terms 
otf Octane Numbers 
on Ethyl Gasoline 
Corporation Series 30 
Knock Testing  ep- 
gines. Fuel compari- 
sons were made with 
the bouncing pin. The 
data were obtained 
with very definite op- 
erating conditions and 
technique at two tem- 
peratures of the cylin- 
der cooling medium, 
212 degrees F. and 
300 degrees F. It is 
becoming common 





ud? practice to rate Avia- 
tion fuels at a higher 
cooling medium tem- 
perature than <Auto- 
motive fuels. The Octane Number calibration curves so 
obtained are not identical at the two temperatures and to 
distinguish one from the other, the rating obtained should 
be referred to as Octane Number at 212 degrees F. or Oc- 
tane Number at 300 degrees F. 

The CFR Fuel Testing Unit is shown in one of the photo- 
graphs with the four bowl special carburetor, all set up 
complete with belt guards and standard ball bearing back 
absorption motor. 

Another form of this unit has been used successfully by 


Courtesy Waukesha Motor C 


the Army at their various airports which combines the stand- 
ard CFR unit with a small cradle dynamometer. With this 
combination a complete range of tests can be performed, 
and the whole thermo-dynamic analysis, both of the engine 
and the fuel can be made. 
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ontrolling Border Station Pressures 


Automatically 


By J. H. DAMERON 


N THE delivery of natural gas the control of pressures 
at the border stations frequently entails considerable 
trouble and sometimes excessive expense because of the 
load variations during a 24-hour period. During the several 
stages of pressure reduction from the main line carrying 300 
pounds or more the steps are easily accomplished by the 
regulators. Most of the trouble encountered by the trans- 
mission company is in maintaining the proper pressure in 
the intermediate line running from the border station to 
the city distribution system, perhaps several miles distant. 
Many distribution 


purposes. Smoothness of flow is a great factor in accurate 
measurement of flow by orifice meters. Uneven changes 
in pressure may cause pulsating or surging effects which is 
evidenced by a widely inked differential on the orifice meter 
chart or mercury blown from the meter reservoirs. 

To meet such conditions the Oklahoma Natural Gas Cor- 
poration installed a pressure-time regulator to automatically 
control the changes in pressures in its intermediate line in 
accordance with the predetermined schedule, at its Shawnee, 
Okla., border station. The installation has been in service 

more than a_ year 





systems are designed 
so the intermediate 
line belts the city 


with low pressure RECORDING PRESSURE 


and has given satis- 

factory service. 
The instrument 

operates in connec- 


¢ PRESSURE TIME REGULATOR 





regulators set at the GAUG et 


various branches. 





The pressure is re- 


duced to ounces at 
s™ 











these points. In 
other systems the in- 
termediate pressure 
is carried in all the 
distribution lines 
and low pressure 
regulators at each 
meter setting brings / 
about the final re- 
duction in pressure. 
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It frequently hap- 


— STRAINER tion with the inter- 
mediate line regula- 

tors, raising and 
] lowering the pres- 
_g REDUCING sures in those lines 

VALVE as required. It func- 


tions with a cam op- 
erated by a clock by 
changing the setting 
point on the regula- 
tors automatically to 


} meet the peak and 





low demands. 
\t Shawnee the in- 
stallation is located 





pens that during | 


adjacent to the main 





peak periods the 
pressure in the in- 























line several miles 


distant from the city. 

















termediate lines are . ORIFICE FLANGE C) Main line pressure, 
too low to ade- accninieaa ( } WITH BLIND DISC anaemia em which ranges from 
quately care for the REDUCED PRESSURE HIGH PRESSURE 200 to 300 pounds, 
requirements at that HEADER HEADER is dropped down to 





time. Especially is 
this true during the 
winter months. 

To overcome this condition either higher pressures must 
be maintained constantly in the intermediate lines from the 
border station or the pressure must be raised and lowered 
periodically to meet the load variations. In the first in- 
stance considerable more pressure would be carried in the 
lines than actually needed for more than half of the 24-hour 
period. This would of course increase the possibility of 
blowouts and leakage. Stationing a man at the town border 
station to change the regulator settings to meet the variable 
conditions would increase delivery costs as would the method 
of having a crew make “flying” visits to various border 
stations. 

Manual operation of the border stations give a more or 
less step control in the changing of pressures with the ac- 
companiment of pulsations or surges in the flow lines. The 
lactor of control is particularly important, both trom the 
standpoint of adequate pressures in the intermediate lines 
as well as smoothness in pressure changes for measurement 
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Piping diagram for automatic regulating installation. 


150 pounds by the 
high pressure regu- 
lation equipment. 
This setting is operated in connection with a heater which 
heats the gas before its pressure is reduced. 

The gas goes from the high pressure regulator to the 
header in the border station at about 150 pounds. It is 
reduced again to 26 or higher pressure by the pressure- 
time installation for delivery into the intermediate lines. 

The pressure-time regulator requires 25 pounds pressure 
for operation. It is connected to the regulator setting with 
quarter-inch lines. One line is connected to the high pres- 
sure side of the regulator valves and a reducing valve drops 
this pressure down to 25 pounds. A reservoir is located 
on this line leading to the instrument and acts as an air 
cushion. <A strainer is also located on the line to remove 
particles of dust which might find their way to the parts of 
the pressure-time regulator. 

In the operation of the regulator the pressure under con- 
trol works against a capsular diaphragm element which in 


turn contacts with the pilot valve. Under an increase or 
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decrease in line pressure the expansion or contraction of 
the diaphragm regulates the admission of the installation 
actuating pressure to operate the lever weighted valve. 

The pilot valve in the installation is mounted on a carrier 
arm which in turn contacts with the cam. The movement 
of the cam raises or lowers the position of the pilot valve 
with reference to the capsular diaphragm element and 
thereby gives a pressure increase or decrease in relation 
to the time setting on the cam. 

The cam is operated by a clock, in this instance a 24-hour 
clock. This is wound daily when the chart changer makes 
his visits to the station to change charts. 

The installation is mounted on an instrument board at- 
tached to the wall of the sheet metal building. On the 
same board are recording pressure gauges, one of which 
records the transmission line pressure and the other records 
the pressure in the border station header. Pressure in the 
intermediate line is recorded on the orifice meter charts. 

To protect the instrument’s mechanism a lock is provided 
for the glass front door which is the full size of the metal 
case. The clock may be wound without opening the door 
by inserting the key through a port made in the door. The 
small glass front permits the chart changer to observe if 
the clock is running and the cam is operating. 

No additional equipment except a small amount of quarter- 
inch pipe and the instrument itself, is required for installa- 
tion. Nor do any changes have to be made in the layout 
of conventional spring type or lever type regulator stations. 
The connections to the existing piping and regulators may be 
accomplished easily and quickly. 

The Shawnee border station uses a double regulator set- 
ting. One is a 6-inch setting and the other a 4-inch setting. 
The larger is used during the winter months when the load 
is heavy and the smaller setting during the summer months. 
Both settings are tied into the pressure-time regulator. 
Either one or both may be cut off by closing necessary 
This permits ready change 
the 


valves on the quarter-inch lines. 
over to either regulator or complete cutting out of 








pressure-time regulator. The pilot operated time-pressure 
regulator is highiy sensitive in its action and Hexible in . 
range of adjustment. Its high degree of sensitivity stlies 
for a smoothness of pressure regulation regardless of ’ 


; fluc- 
tuations in loads. 


; ¢ ; company to 
carry higher pressure during the morning, lower them dur 


It permits the transmission 


ing midday, raise them again at night and lower them | 


: ater 

on and do so automatically. 
The cams, which control the changes in pressure may 
be cut for any changes in pressure required and so cut 


that the change may be gradual over a period of 30 to 6() 
minutes or more rapidly. 

Cams are usually cut after an observation of charts coy- 
ering corresponding periods. 

Originally four daily changes in intermediate line pres- 
sure were desired each 24-hour period at the Shawnee Sta- 
tion. A blank cam was cut for the changing and maintaip. 
ing of the pressures in accordance with a predetermined 
schedule. The schedule follows: 

Increase 


pressure over a 30-minute period from 6-09 


A. M. to 6:30 A. M. from 26 pounds to 33 pounds, 
45 A. M. 
Drop pressure over a 30-minute period from 9:45 A, Vy. 
to 10:15 A. M. from 33 pounds to 26 pounds. 
Hold at 26 pounds from 10:15 A. M. to 5:15 P. M 


Hold at 33 pounds from 6:30 A. M. to 9 


Increase pressure over a 15-minute period from 5:15 


P. M. to 5:30 P. M. from 26 pounds to 30 pounds. 
Hold at 30 pounds from 5:30 P. M. to 7:55 P.M, 
Drop pressure over a 20-minute period from 7.55 P, \. 

to 8:15 P. M. from 30 pounds to 26 pounds. 

Hold at 26 pounds from 8:15 P. M. to 6:00 A. M, 

By using the pressure-time installation the transporting 
company obtains pressure control at the border station auto- 
matically. In addition to this feature the installation brings 
about the necessary pressure changes over short or extended 
periods without pulsations or surges in the line or disturb- 
ance in flow measurement. 





Interior view of Oklahoma Natural Gas Corporation’s Shawnee Border Station. 
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eep Tests Feature Past Year's 
Drilling Records 


By WARREN L. BAKER 


UTSTANDING among many remarkable drilling 

achievements of the past year, which included the 

running of the longest casing string, establishment 
of a new fast cementing record, and a new rapid drilling 
mark, was the feat of explorating to depths below 10,000 
feet by three tests in different parts of the world. These 
accomplishments, together with the annually increasing 
number of wells drilled to 8,000 and 9,000 feet, definitely 
show the deeper trend of drilling and the ability of present- 
day modern equipment, without special reconstruction, to 
bore at depths of two miles. The deepest test in the world 
is the Penn Mex Fuel Com- 


pany’s No, 35 Jardin, near at 

Alamo, Vera Cruz, Mexico, <r 
where an &1s-inch hole was = 
carried to a depth of 10,585 ; os 


devices now in use.” The first well to reach 10,000 feet was 
near Ventura, Calif., where the Chanslor-Canfield-Midway 
Oil Company drilled its Hobson No. AO2 to 10,054 feet, 
arriving at that depth about the middle of the year 1931. 
Electricity was used throughout in drilling this test, which 
was done with standard rotary type equipment generally 
used in California for deep drilling.* 

While none of the three 10,000-foot tests has found com- 
mercial production at this great depth, sufficient encour- 
agement in the way of promising showings and formations 
of geological importance were encountered to make it un- 

likely that the quest for crude 

” oil producing horizons beneath 
present-day deep stratas will 
be abandoned. Showings of 
sufficient quality were found 





feet. This well has made very 
interesting drilling history, 
not only because it is 500 feet _ 
deeper than any other test, but 








at 10,000 feet in two of the 
wells to cause the crew to 
make a production test, but in 
both cases the wells were 











because many obstacles were \ I a” plugged back to upper horizons. 
encountered that enormously YA _— ~ Early oil wells were shal- 
increased the difficulty of 5 wa . low and the loads on equip- 
drilling.! > , ment were correspondingly 
Jardin No. 35 became a hot p WVW4e light. <As drilling extended 
salt. water geyser soon after P\y | 4 into deeper territory it became 
drilling was begun and con- f + evident that the machinery 
tinued to produce salt water could not withstand the severe 
with a temperature of 162 de- 3 ! | € punishment, consequently it has 
grees F. during the entire drill- ay a 1 LN 1 been imperative that manufac- 
ing procedure. At one time f Wm. 4 turers be ever searching for 
the flow was 300,000 barrels Eai* . WN } new methods and new materi- 
daily, and in addition several ' > LN als to meet the increased de- 
noxious gas-carrying horizons 1 al | mand. The tremendous strides 
were penetrated. Despite these ; a made by engineers of manu- 
obstacles, drilling operations 7 facturing companies in per- 
were unusually successful, ad - fecting and improving drilling 
largely because of modern deep ey \ devices, and a_ better under- 
well drilling technique and standing of field problems and 
field engineering. engineering have been most 
It is intere sting that in the important factors in de eper 
latter part of drilling opera- drilling. 
tions on this record test, the Tests of 12,000 feet can 
flow of salt water was actually ——— be foreseen with present-day 
put to work by using it as Heavy duty rig in Oklahoma City area. equipment, and doubtlessly the 


circulation fluid. A series of 

by-passes placed enough back-pressure against the flow so 
that pump pressures were sufficient to reverse the circula- 
tion, flowing the salt water up through the drill pipe, to 
be used as circulation fluid. 

Honors for being the second deepe t hole in the world 
go to the Mid-Kansas Oil & Gas Company and Ramsey 
Petroleum Corporation’s Preston-Culp No. 6 well, near 
Cement, Okla., which was bored to a depth of 10,079'2 feet. 
The well reached this depth, hefore trouble was encountered, 
With the use of regulation heavy-duty rotary equipment, 
Which must be considered a tribute to mechanical drilling 


_' Drilling World’s Deepest Hole, by Warren L. Baker, The Petroleum 
Engineer, October, 1931. 


January, 1932 


future will witness equip- 

ment improvements that will permit even deeper drilling. 
The establishment of a new record for long casing strings 
was another important development of the year, one that 
demonstrated the possibility of setting even longer strings. 
The outstanding feature of running 9,777 feet of 65-inch 
pipe, weighing 130 tons, at the Mid-Kansas and Ramsey 
well was the remarkable ease of placing the pipe in the 
hole with the use of the floating-in method, while the most 
important result was failure to obtain mud circulation after- 
ward, probably due to the small annular space between the 


Drilling the Deepest Hole East of California, by Warren L. Baker, The 
Petroleum Engineer, September, 1931. 

The First Ten Thousand-Foot Hole, by W. A. Sawdon, The Petroleum 
Engineer, August, 1931 
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casing and the hole side walls and to the compression of 
the mud.? 

Another factor indicating the possibility of setting longer 
casing strings was the quickening of cementing time, as 
naturally a greater period of time is required to place cement 
behind a longer casing string. Bottom hole temperatures 
in some of the deep tests have been quite high, which has 
had the effect of accelerating the setting of cement. 

Cement operations were so speeded up that in one instance 
a string of 95¢-inch casing was cemented at 5,500 feet in 
the record time of 34 minutes, including the mixing and 
getting of the cement to the bottom of the hole. 

Where exceedingly high temperatures have been found, 
such as in the Greasewood (Colo.) field and at the Mid- 
Kansas and Ramsey test, ice has been adopted as a means 
of cooling the bottom of the hole and has somewhat offset 
the effect of high temperatures on the cement. Between 
14 and 20 tons of ice is dumped into the mud pits, and this 
cooled fluid is used for circulation before cementing. 

A new world’s drilling footage mark for a 24-hour run 
was made by the Olson Drilling Company last year, when 
one of its crews made 2,393 feet on a Colorado test. Such 
unusually rapid time, of course, is not the ordinary occur- 
rence and depends not only on equipment but to a great 
degree upon the character of formations being penetrated. 
Some fast drilling time has also been made in the East 
Texas fields, where it is not uncommon to drill to 3,600 
feet in four to five days. 

Equipment 

A most important equipment development of the year has 
been the increasing use of higher derricks, which permits 
the handling of an additional joint of drill pipe to each 
stand—a most economical factor in deeper drilling. 

Derricks of 136-foot, 156-foot and 170-foot heights, with 
30-foot bases, are now offered by derrick manufacturers. 
In California a 178-foot derrick with a 32-foot base is in 
use. This height does not include the gin pole, which is 
194 feet above the ground.” 


These derricks now range up 
* World’s Longest Casing String, by Warren L 
Engineer, November, 1931. 

5 The World’s Tallest Derrick Erected in Ventura Avenue Field, Calif., 
by W. A. Sawdon, The Petroleum Engineer, December, 1931. 
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Field installation of high pressure boilers. 































































to 1,000,000 pounds dead load capacity—capable of handlin, 

; erate ; g 

the longest string of drill pipe used to date and With a 
good safety factor. 

The longer strings of drill pipe and casing have tremen. 

dously increased the loads on traveling and crown blocks 

as well as on drawworks. 


Roller-bearing, two-deck crown 





Large, modern rotary table. 


block and a mate traveling block, with sufficient manganese 
steel sheaves to provide 12 lines, are used on deep tests. 
Wire lines for these are usually 1!'¢-inch diameter ones, and 
a few manufacturers have introduced 1'4-inch diameter lines, 

Drawworks now have a jack shaft as well as the usual 
drum with shaft and line-shaft. Modern drawworks have 
three and four speeds, which, together with increased heights 
in derricks, have been constructive steps toward preventing 
the slowing up of hoisting speeds to a point beyond eco- 
nomical reason. 

Power plants for drilling are now usually of 125 horse- 
power, 360 pounds steam pressure boilers, so connected up 
that one boiler may be used while the others are cut out, 
or the steam from all of the boilers can be used jointly. 

Twelve by twelve twin roller-bearing steam engines are 
used with such type boilers. Other prime movers, the Die- 
sel, gas engine and electric motors, have also been greatly 
improved and will probably be more common for drilling 
purposes in future years. 

Requirements for maintaining circulation in deep wells 
have been responsible for more powerful slush pumps, many 
of which are capable of building up 1,500 pounds pressure. 
Steel rotary hose is used in conjunction with these large, 
powerful mud pumps. 

Rotary tables with a 25'4- or 27-inch opening, to accom- 
modate large size bits and pipe, are frequently to be found 
in use. These are built entirely throughout for heavy-duty 
field work. Some rotary tables have two-speed attachments, 
whereby the speed of the table may be reduced from above 
normal and give greater lifting power. 

Drill pipe tensile strength has been increased to 100,000 
pourds minimum with a reasonable safety factor, and at 
the same time it is being made in 30-foot lengths as com- 
pared to former 20-foot joints. It is now usually pulled in 
three 30-foot joints and, in the higher derricks, in four 
joints to the stand. 

The next five years will undoubtedly see as great im- 
provements in equipment as last five, and also a number of 
entirely new-principle drilling devices may be expected. 
Ten-thousand-foot wells will then have become less and less 





a rare occurrence, 
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Hard Faced Bits Factors m Drilling 
Deep Wells i California 





By W. A. SAWDON, Petroleum Engineer, Los Angeles 


HE formations encountered in different oil fields, in 
different sections of the country and in different coun- 
tries throughout the world will naturally influence the 
type of bit that should be used to produce the most effective 
drilling. Fishtails, rock bits, dises and the many types of 


special bits that have been developed for specific or general 


application are each 
most adaptable to 
meet certain condi- 
tions. There are few 
kinds, however, that 
cannot be improved 
by the addition of a 
hard metal to the cut- 
ting edge. Bit manu- 
facturers have recog- 
nized this and most 
of them now sell bits 
that are hard-faced 
with either their own 
metals or metals 
made by others. Cali- 
fornia has _ probably 
offered the greatest 
opportunity for devel- 
oping these alloy 
metals; but the metals 
themselves have been 
an influencing factor 
in the economical de- 
velopment of the 
deeper producing 
areas of California. 
While the applica- 
tion of a “diamond- 
hard” alloy to many 
types of drilling and 
core bits is generally 
conceded to be most 
economical, opinion 
varies as to whether 
the metal should be 
used as an insert, in 
granular form, as a 
powder or as a com- 
bination of these. The 
first hard facing ma- 
terial was merely a 
high carbon. steel 
Which, although it 
added _ considerable 
abrasion - resisting 
qualities to the bit. 
fell far short of hav- 
ing the hardness of a 
diamond. The insert 





JANuary, 1932 








This core bit is well protected with a hard facing alloy. 





The attention to keeping the bit to gauge is clearly indicated on these special types 


~ ge made to withstand the 


was then developed and was probably modeled in form from 
the black diamonds that have been used for many years in 
diamond core drilling. These inserts took the name of 
“diamond substitutes” since they have a hardness nearly as 
great as that of the diamond itself and are used in a way 
similar to that of the black diamond. This soon led to the 
manufacture of the 
granular form which 
actually consists of 
inserts of much 
smaller size, but 
which offer the oppor- 
tunity to provide a 
more even cutting 
edge of very hard 
metal with almost no 
soft space separating 
the hard particles. 
The true powdered 
forms now _ being 
made really differ in 
composition from the 
inserts and the gran- 
ular alloys, but like 
them, are claimed to 
have a hardness when 
applied to the bit that 
closely approaches 
ei that of the diamond. 

) Most of the metals 
which provide a dia- 
mond hardness to the 
cutting edge of a bit 
are tungsten carbides 
or other tungsten al- 
loys manufactured 
under patented proc- 
esses. Considerable 
research work has 


“Stitt: 


been done to develop 
them and to make 
them adaptable to the 
duty they must per- 
form. Hardness itself 
is not sufficient since 
an extremely hard 
metal may be brittle 
and crack or chip 
when used as a cut- 
ting medium. Tough- 
ness and _= strength, 
therefore, had to be 
combined with hard- 
ness and the result- 
ing alloy has been 
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severe service to which it is subjected when employed in 
erinding, cutting and crushing its way through a hard under- 
ground formation. The ultimate aim is, of course, to have 
it resist abrasion to the greatest degree possible so that it 
will cut for a long period and through a great distance 
without having to be replaced. Through its ability to do 
this, the hard metals now being used on drilling bits in 
California have done their share in keeping down drilling 
costs in the deep wells there drilled in the past few years. 

No matter how well an article will perform, no matter 
how much convenience it may provide, if it cannot show 
an economy in operation it will never acquire a permanent 
place in industry. The application of hard metal to drilling 
or core bits entails an added cost to each bit. To offset 
this, however, it increases the life of the bit to a consid- 
erable extent and this item alone would probably warrant 
its general use. In addition to this, the use of a hard facing 
material—especially that of a diamond-hard 
enable the bit to drill a much greater depth before being 
dressed. It is claimed by some that a hard-faced bit will 
drill three times as much as an ordinary tempered bit and 
that with diamond-hard metal will drill 
times as much as one using a ferric hard facing material. 
Actually, as much as we all like to have definite compari- 
sons to study, there is no possible way of estimating just 
how much more one kind of bit will do than another since 
comparative runs are never identical. Moreover, different 


alloy—will 


one faced three 


formations will have different effects on the cutting edge 
and will spoil any direct ratios established under different 
has never reported 
where the hard-faced bit has not exceeded the performance 
of a shop-tempered and dressed bit and examples have been 
cited where the performance of a bit faced with a diamond- 


conditions. There been an instance 


hard metal has seemed almost impossible. 

The general acceptance of the diamond-hard metal as a 
cutting edge for bits is well emphasized by the numbers of 
tests being made by bit manufacturers with different kinds 
of alloys on the same types of bits. Some of these manu- 
kind of metal while 
others provide whatever is specified by the purchaser. An 
example of unpremeditated performance is that of a core 
bit drilling through the wing of a fishtail bit and then tak- 
ing an eighteen-foot core. Moreover, the fishtail wing was 


facturers have standardized on one 





The inserts have been set in the core bit shown on the left which is ready 


for its final coating of hard facing metal. 
the bit to gauge. 


Note the inserts used to keep 
The bit on the right has been completely faced and is 
ready to run. 
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The granular form of diamond-hard compound is particularly adaptable 
to disc bits. This special type is well protected. 


itself hard faced while the core bit was in good condition 
after completing its task. 

Besides the direct economies of better and more lasting 
cutting edges and longer life that have resulted from the 
use of hard metal alloys applied to bits, there are indirect 
results that should be credited to these metals both in mak- 
ing hole and in coring. Considering the cutting edge alone. 
the use of abrasion resisting metals not only makes the bit 
last longer, but also keeps it in a workable condition up to 
the time it is pulled out of the hole. Speed is thus obtained 
by effective cutting during the entire time the bit is on 
bottom and is further augmented by cutting down the num- 
ber of trips that must be made to replace the bit. 
drilling is 


As deeper 
encountered, this factor naturally increases in 
importance and the saving in time due to a decrease in the 
number of trips in and out of a hole at a seven or eight 
thousand foot depth is an item of cost as well as speed. 
Coring, at its best, has a slowing up effect and the length 
of core is so often governed by the ability of the core bit 
to cut [If cores taken with a hard faced core bit are 
only twice as long as those taken with a bit not so treated, 
the result is a much faster and economical operation. 

The amount of 
the drilling of a 
A. certain 


on. 


and tear on 


almost an 


wear equipment during 


well is indeterminate matter. 
amount of effective rotation is necessary to 
specified amount of hole, the amount of 


ineffective rotation can be cut down, an economy of power, 


make a but if 
water, labor and wear and tear on equipment has been 
secured. Moreover, if the number of times the tools have 
to be pulled out has been decreased, an added economy 1s 
cbtained. The increase in speed under such conditions 1s 
also an economic factor, while the quicker striking of the 
productive zone is a consummation greatly to be desired. 
What is considered by some as the most valuable attribute 
of a hard metal is its ability to keep the drilling bit out to 
gauge. The advantage of having the hole at its full diame- 
ter throughout the entire depth of a well is quite evident 
and there is every reason to believe that a considerable 
amount of reaming has been prevented by having the bit 
Furthermore, the full- 
eauged bit little influence im 
assisting the driller in keeping the hole straight, while the 
continuously sharp cutting edge lias also been instrumental 
in decreasing the tendency of the bit to wander from the 


properly faced with a hard metal. 


has probably been of no 
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A four-way bit after a long run. 


vertical when a formation of different character has been 
reached. The tapering hole is, of course, conducive to stuck 
pipe and fishing jobs, but the prevention of such things 
due to the full-gauge hole can be credited to the hard metal 
in only an indefinite way. 

It is probable that all the hard metals that have here been 
designated as “diamond-hard” are tungsten alloys with the 
majority of them tungsten carbide prepared by patented 
processes. Yet all manufacturers of such metals are con- 
stantly striving to perfect their products and make them 
meet every condition imposed upon them by severe drilling 
service. With few exceptions, the inserts and the granular 
forms rely on another metal, either of the hard facing type 
or other alloy, to keep them on the bit. The diamond-hard 
metals themselves are not melted, but are surrounded by 
other metals that are put into solution and into which they 
are imbedded. One tungsten alloy, however, is produced 
in a powdered form and is melted with the electric art at 
a temperature of about 2800 degrees C. and is thus bonded 
with the parent metal of the bit. Some of the inserts and 
granular forms are best applied with the electric arc; others 
should only be welded on with oxy-acetylene ; and still others 
are equally effective with either arc or gas welding. 

\ new kind of diamond-hard me‘al has recently been 
developed and is interesting because it is radically different 
in composition from any of the others that have been so 
successfully used. It has been tested out on several types 
of bits in some of the fields in the Los Angeles Basin and 
has shown results comparable to those obtained with other 
hard metals. It is not a tungsten carbide and is both non- 
carbonaceous and non-ferric. 

This metal is comparatively light in weight with a specific 
gravity of only 5.5 as compared with tungsten carbides of 
between 16 and 17. In laboratory experimental work it has 
been used on aluminum, copper and bronze as well as on 
steel and has been found insoluble in acids. In its develop- 
ment, consideration of the service it must perform was 
naturally taken and besides incorporating toughness with 
the hardness, it was aimed to make the metal more resistant 
to impact than had yet been accomplished with diamond- 
hard alloys. 

While the electric are is recommended for the application 
ot this metal, the following characteristics would seem to 
make the arc absolutely necessary. It goes into solution 
just below the temperature produced by the are and then 
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returns to the identical crystalline form (but smaller in 
size) it had before the heat was applied. It is furnished as 
a powder and is made to form a homogeneous mass with 
the parent metal on the bit with sufficient penetration to 
make the resulting member a continuous piece of metal 
with the original body merging into the diamond-hard metal 
cutting edge. There is no carbon in the metal itself and 
any carbon taken from the bit metal will naturally be con- 
fined to that portion of the member adjacent to parent 
metal. 

There has been no decided recent trend in the form of 
the diamond-hard metal being used in the California fields. 
Some operators prefer inserts and seem to feel there is 
little disadvantage in the fingering that frequently results 
from their use. Others have been using the granular or 
powdered forms to a great extent and claim that an even 
more effective cutting edge is secured by their use. The 
type of bit on which the metal is applied naturally has an 
influence in the form of the alloy and the manufacturers 
of some of the special bits have standardized on the shape 
of the metal to be used, although they may give the user a 
choice in the make that shall be applied. 





TABLE 


Performance of Some Disc Bits Faced with Diamond-Hard Compound 
in California Fields 


Ventura 1271 feet 4 sets 19” bits 
Ventura 710 feet 2 sets 25” bits 
Ventura 293 feet 42 hours—19” 
Ventura 229 feet 4514 hours—19” 
Ventura 210 feet 38 hours—19” 
Ventura 282 feet 381, hours—19” 
Ventura 215 feet 28 hours—19” 
Ventura 166 feet 1 set—1714” 
Kettleman 258 feet 1 run—13%” 
Kettleman 462 feet 1 set—18” 

Santa Fe Springs 1100 feet 3 sets 

Santa Fe Springs 285 feet 17%" 

Santa Fe Springs 129 feet 1 day (5400—5529) 
Long Beach 309 feet average 


Signal Hill 1000 feet 22”—3 days 
Signal Hill 3000 feet 1332”—10 days 
Venice 1647 feet 1 (Venice is easy drilling) 


-17” 





After a run of 1,976 feet and after being on: bottom for 40 hours, this 

fishtail bit came out less than 1/16 inch out of gauge. It passed through 

four hard shell formations which varied in thickness from 4 inches to 2 feet. 

It was faced with diamond-hard metal which is readily seen to have held up 

remarkably well and to have kept the bit to gauge in spite of the wearing 

away of the softer metal between. The run was made in a well in Signal 
Hill, California. 
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Factors Involved 





in the Lubricatioy 








HE effective lubrication of Diesel engine air com- 
pressors presents a set of requirements quite different 
from those encountered in the lubrication of power cyl- 
inders and bearings. In order that the air compressor may 
give unfailing service it must be furnished only with high 
grade oil of sufficient body to maintain the sealing and lubri- 
cating film under the conditions of high temperature and 
pressure which prevail. Undoubtedly, successful air com- 
pressor operation is dependent on the unit being served with 
just the right amount of the most suitable grade of oil. 
The air compressor as usually 
installed in higher powered Diesel 


ef By ARTHUR x | 


pressors. While water separators are provided, in conjunc. 
tion with the air inter-coolers, to remove the water from 
the air, this removal is rarely complete. Compressor troubles 
caused by the presence of water are most apparent in the 
final stages. i 
The compression of the air, with its subsequent cooling in | 
the inter-coolers, results in the condensation of water Vapor 
which, to a greater or lesser extent, is always present in 
the atmosphere. Although the separators referred to are 
depended upon to remove the greater part of the water. 
yet an appreciable amount is car- 
ried along with the high-velocity 





engines will generally have either 
three or four stages, and will be 
equipped with suitable inter-cool- 
ers. The exact quantity of air re- 
quired for injection is difficult to 
determine; moreover, since it 
varies with different fuels, and 
the compressor must also provide 
air for starting purposes, ample 
margin is usually allowed for in 
the design. The compression of 
air to pressures in the neighbor- 
hood of 1,000 pounds will, of 
course, develop a_ considerable 
amount of heat; it is the function 
of the inter-coolers to reduce this 
heat and thereby keep cylinder 
temperatures down to minimize « 








air leaving an inter-cooler and on 
into the next stage cylinder. The 
rush of this high-velocity com- 
pressed air, in a very wet condi- 
tion, into the comparatively small- 
diameter cylinders is very detri- 
mental to the lubricating-oil film 
if this is not sufficiently adhesive. 

This free water which has been 
carried along with the air into the 
cylinder for final compression 
often has a washing effect on the 
lubricating-oil film. Where this 
may prevail the maintenance of 
an efficient oil film on the cyl- 
inder wall is impaired during the 
compression stroke and it is dif- 
ficult to develop effective seals be- 








the extent of oil vaporization. 
This is, of course, in the interests 
of safety, for otherwise accumu- 
lations of dust and carbonaceous 
matter in the etc., 
might easily so restrict the air passages as to increase the 
velocity and consequently the frictional temperature of the 
air to a dangerous extent. 


tive service. 


inter-cor lers, 


Methods of Lubrication 


The lubrication of air compressor cylinders is carried 
out by mechanical oilers similar to the ones used for the 
power cylinders, but the pumps should be adapted to handle 
a smaller quantity of oil per stroke than is the case with 
the power cylinder lubricators. 

To best effect air compressor cylinder lubrication, each 
cylinder should be equipped for force feed or pressure lu- 
brication, whereby uniform and measured quantities of oil 
can be fed regularly. Only a drop or two a minute to the 
first one or two stages will be necessary. 

The third or last stage will usually be abundantly served 
with oil carried up from the preceding. On the other hand, 
no hard and fast rule can be laid down in this regard, and 
the safest course to follow in determining upon the quantity 
of oil to use is to remove the valves at periodic intervals 
and examine the cylinder walls. A properly lubricated wall 
should be coated with a film of oil which will just barely 
dampen or stain a cigarette paper. 


The Source and Effect of Moisture 


The presence of an excessive amount of moisture in the 
form of free water requires careful consideration in the 
efficient operation and lubrication of high-pressure air com- 
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View of Ingersoll Rand Company Diesel engine for locomo- 
i he location of fuel oil and lubricating oil 
pumps and their driving mechanism are shown. 


tween piston rings and cylinder 
walls. 

The lack of a proper lubricat- 
ing film results in blow-by of air 
and excessive wear, especially to- 
ward the end of the compression stroke when the pressure 
behind the piston rings is at a maximum. In addition, the 
presence of and air may cause the rusting of 
valves, piston rings, and cylinder walls. The development 
of moisture will frequently be revealed upon inspecting high- 
pressure air-compressor cylinders after the unit has been 
shut down. The rust formation which will inevitably fol- 
low causes pitting of valves and forms a grinding substance 


moisture 


between piston rings and cylinder walls which results in 
further wear. 

To meet the above requirements, it is customary practice 
to compound many oils for Diesel engine air-compressor 
service with a small percentage of high-grade fatty oil, 
which will render the resultant product especially adherent 
A properly prepared air-compres- 
tenacious 
and also 
walls as 


to wet metallic surfaces. 
sor oil is capable of developing and maintaining a 
water-resisting lubricating film while in service, 
preventing rusting or corrosion of the cylinder 
well as the piston and rings during idle periods. 


Overheating and Flash Point in Air Compressors 


The subject of the heat due to compression causes some 
confusion in the minds of operators as to the interpretation 
of the flash points of lubricating site kee ale compressors. 
Flash-point readings are of value only as an sadication of 
oils, and are not 
or go completely 


the relative initial volatility of different 
definite temperatures at which they “boil” 
into vapor corresponding to the boiling 


point of water. 
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of Diesel Engine Air Compressors 
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Oils of the proper consistency which leave unusually low 
carbon residues are much to be preterred to oils of high 
flash point. Certain engineers, however, in their eagerness 
to secure oils of high flash point, will frequently overlook 
this matter of subsequent carbon deposits. This is, of 
course, erroneous. 

It is sometimes assumed that a high flash point is a de- 
sirable quality of a lubricating oil for air-compressor serv- 
ice. The thought is that a high flash point will prevent the 
loss of oil from the cylinder walls 
through evaporation, thereby lessening 
the danger of explosions. However, 
laboratory tests have been made with 
high-quality light-body lubricating oils 
having a flash point between three hun- 
dred and ten, and three hundred and 
twenty-five degrees Fahrenheit. These 
tests ‘showed that negligible quantities 
were distilled off up to a temperature 
of about six hundred and fifteen de- 
erees Fahrenheit, at atmospheric pres- 
sure. 

It appears that the rapidity of evapo- 
ration of an oil, as well as its tendency 
to carry oil vapors from the cylinder 
wall film over into the discharge pipes 
and inter-coolers is not governed by the 
flash point alone. Moreover, it appears 
that even with such an oil of too high 
a viscosity for compressor lubrication, 
a temperature of about six hundred de- 
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must an oil be most carefully selected, but also, whatever 
its characteristics, the utmost care should be taken to prevent 
the use of more oil than is necessary. 

In this respect, it is very difficult for some operators to 
realize that but one or two drops of oil per minute is all 
that is necessary. This is effectively counteracted in many 
Diesel air compressors by so designing that the intermediate 
stage is at the bottom. As a result of such construction 
there is always a pressure opposing the tendency of the 
oil to work up into the air space from 
the lowest cylinder wall 
thrown by the crankpin. 


where it is 


Eliminate Dirt and Carbon 
Deposits 

Inasmuch as the lubricating oil may 
cause, or lead to deposits of more or 
less intensity, depending upon its car- 
bon content and the operating condi- 
tions involved, more discussion in this 
regard will be of interest. 

Deposits of carbon plus dirt on the 
valves, or in the discharge lines of an 
air compressor are to a certain extent 
caused by decomposition of the oil. It 
is an accepted fact that mineral lubri- 
cating oils, regardless of their base or 
nature, will decompose to volatile prod- 
ucts and carbon when subjected to hot 
air under pressure. The extent of this 
decomposition of course depends on the 








grees Fahrenheit would not generate 
sufficient vapors to form an explosive Courtesy S 
mixture. The discharge temperatures 
in air compressors range in the neigh- 
borhood of three hundred and twenty- size of 
five degrees to three hundred and sev- 
enty-five degrees Fahrenheit, and since 
the cylinder walls are always jacketed 
it is natural that the oil film on the 
wall has a temperature lower than the discharge air. 


cylinders. 


Over-Lubrication Must Be Avoided 

Even the best oil is at times carried over with the dis- 
charge air in liquid form when compressor cylinders are 
over-lubricated. This discharge air sweeping over the 
wetted surfaces carries small globules of oil along with it. 
The result will be an accumulation of oil and carbon de- 
posits on the discharge valves which are directly in the 
path of the hot discharged air. Not being separately cooled 
like the cylinder walls, these valves have the highest tem- 
perature of all parts. This is further proof 
that high flash point oil is unnecessary as these high valve 
temperatures cannot vapors from the colder 
cylinder walls. It must, therefore, be assumed that carbon 
which is found on the discharge valves leaves the compressor 
along with the air. 


compressor 


condense oil 


Oils too heavy in body for compressor use will tend to 
deposit more carbon than an oil of the right body. Further- 
more, heavy body oils distribute very slowly and require 
excess feed to assure a complete lubricating film being 
maintained. Over-lubrication, especially where a high car- 
bon residue oil is used, promotes carbon and may be the 


cause of air compressor explosions. Consequently not only 
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The number of points at which the lubricant 
should be applied to the piston of a Diesel 
engine depends upon the type of engine and 
i Usually two 
points of application equidistant in the cir- 
cumference of the cylinder wall will suffice, 
although on larger Diesel engines the points 
of cylinder oil introduction will increase in 
number. 


length of time the oil is exposed to 
such heat. Naturally, it will also follow 
that the oil which remains in the com- 
pressor cylinder or on the discharge 
valves the longest, will form the great- 
est amount of carbon. 


and Company, Inc.) 


to four 


On the other hand, analysis of nu- 
merous so-called carbon deposits has 
proven them to consist more of dirt 
than of carbon, the whole being held together by gummy 
matter from decomposed oil. For this reason, a compressor 
oil having a wide range of distillation, high end point, or 
too great a viscosity is objectionable, inasmuch as, instead 
of vaporizing cleanly, it breaks down as has been mentioned 
above, becoming sticky and collecting dirt brought in by the 
air. The slower the breaking down process, or the greater 
the volume of oil involved, the more carbon will ultimately 
be formed. 

Pale filtered oils, properly refined, are very free from 
both direct carbonization and the collection of carbonaceous 
matter. lurthermore, any such direct carbon that may be 
formed through excessive use is of a light, fluffy nature. 
Carbon deposits formed from improperly refined or un- 
suitable oils, on the other hand, are often of a hard, flinty 
nature. Any oil, however, will accumulate dust if the air 
is dirty. While dirty air is perhaps one of the most general 
causes of accumulation of foreign matter, yet, as has been 
pointed out, an excessive amount of lubricant will tend to 
develop carbonaceous matter which will materially increase 
the accumulation of deposits. 

In addition, an excess of oil fed to the compressor cyl- 
inders may bring about leaky valves due to a certain amount 
of the oil becoming carbonized on the latter. All this, of 
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course, leads to a decrease in operating efficiency for this 
carbonaceous matter being relatively sticky in the early 
stages of its formation, will also tend to adhere to the 
piston rings, thereby causing them to become inoperative ; 
furthermore, it will 


fact, the proportion of fixed carbon to volatile matter t. 
many cases will be relatively low. 

Silica, iron, copper and zine have all been found present 
proving that a considerable portion of any such deposits ie 


therefore be regarded 





tend to destroy the 
lubricating film and 
result 
inders. 


in scored cyl- 


Unfortunately there 
is no oil which will 
not deposit some car- 
bon. On the other 
hand, there is a sur- 
prising difference in 
the characteristics of 
the carbon which will 
be developed by dit- 
ferent oils. 


dustrial subjects. 


we are grateful to 
Relative to Air Com- - J 
pressor Explosions 


The different stages 





THIS MONTH’S COVER 


Our cover this month is a reproduction of a 
drawing by Paul Proehl, Chicago, depicting oil 
field activities in the Texas Panhandle. The re- 
markable way in which the artist has put the 
spirit of the oil fields onto paper bespeaks his Cases of air com. 
thorough training and wide experience with in- 
The drawing is one of a series 
in which International trucks have appeared and 


as consisting of 
Whi ch are 
either drawn in by the 


sub- 
stances 


original charge of air 
or abraded from the 
metallic parts of the 
system, the lubricat. 
ing oil being but par- 
tially responsible. 


pressor explosions 
which have been in- 
vestigated 
have 


care fully 
suggested that 


International Harvester the cause was exces- 
Company of America for its use. 


sive carbon deposits 
on discharge valves, 


piping and inter- 








of air compressors are = 

so arranged as to com- 

press the air at the same ratio correspondingly, so as not to 

overheat the valves and springs; also, to obviate the danger 

of lubricating oil vapors becoming ignited with consequent 

explosion. 
The matter 

all who have to deal with air compressor operation and 

lubrication. Explosions occur due to 

carbonaceous matter becoming heated to the point of com- 

bustion when abnormally high temperatures are involved 

due to leaky valves, either causing the metal to burn through 

and blow out, or bringing about the ignition of 

(oil and air) vapors which 

may have resulted from oil 

collections in pockets, etc. 


f explosions is of the utmost importance to 


accumulations of 


gaseous 


coolers which had Te- 
stricted the area of 
the passages. Such accumulation may interfere with valve 
seating. Leaking discharge valves may result in a rapid 
increase of the compressed air temperature to a degree far 
above the highest flash point of any lubricating oil. The 
abnormally high temperatures of the air causes the carbon 
deposits to become incandescent which, in turn, will result 
in a rapid formation of oil vapors from these deposits as 


well as from any excess lubricating oil present in liquid 
An explosive mixture is thus formed with the hot 
compressed air, which is eventually ignited by the incan- 
descent deposits. 


form. 


It is very desirable to 


clean out the air-compressor 


system at intervals and 





Localized vaporous accumu- 
lations of this nature will 
practically always 
sufficiently condensed in 
time to form a “critical” or 
combustible mixture of air 
and oil vapor, requiring 
only intense heat or a spark 
from 
to bring about an explosion. 


become 


incandescent carbon 


distinct factors, 
therefore, require 
eration, 1. e.: 


Two 
consid- 


1. The extent to which 
carbon deposits or accumu- 
lations of dust, dirt and oil, 
etc., are involved, and 

2. The generation of ex- 
cess heat, due either to air 
leaks in the discharge or 
final state of compression, 
especially at the time of 
“unloading”, or increased 
velocity of flow through the 








wash out the carbon depos- 
its before they grow to large 
proportions. Kerosene or 
any similar light oil must 
under no circumstances be 
used for this purpose, be- 
cause of the danger of ex- 
plosive mixtures due to 
their high volatility, and the 
quan- 


comparatively large 


tity used. 


Some operators Took with 
favor on the use of soap- 
suds for cleaning, the solu- 
tion of soap and water be- 
ine fed into the air intake 
or through the lubricator 
about ten times as fast as 
the usual oil supply. The 
quantity used must be 
judged by the amount of 
carbon found on the valves 
when they are inspected. 
\fter such an application 








lines. 

Carbon deposits or “car- 
bonaceous” matter in gen- 
eral does not strictly denote 
pure carbon, or, in other 
words, carbonized oil. In 
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A lubricating oil pump located in the crankcase of a four- 

cycle Busch-Sulzer Diesel engine. This is a positive pres- 

sure, gear-driven rotary unit, designed to deliver oil to the 

main, crank, and wrist pin bearings under a pressure of 
from 10 to 12 pounds. 


all receivers must be blown 
down to all the 
soapy water, and oil used 
again for a_ time before 
shutting down, in order to 


remove 


prevent rusting. 
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CAUSES of FURNACE WALL FAILURE 


By GEO. P. REINTJES* 


VVERY 
w of furnace, can be divided into three parts—namely, 
the method of supplying the fuel and its combustion, 


furnace, whether a boiler, still or other type 


confining of the products of combustion and the delivery 
of them to or through the product to be heated, and the 
method of conveying the product to be heated to the heated 
eases. If there were no losses between the generation of 
heated gases and the exit of the spent gases through the 
stack, we would have an efficiency of 100 per cent. Some 
losses cannot be prevented, others 


can. Some of the prey entable losses 


completely consumed before the gases reach the compara- 
tively cool tubes. Should the unburned fuel touch the tubes 
of a boiler, carbon deposits would form, insulating the tubes 
from absorbing the heat. Burning particles of fuel in sus- 
pension reflect an intense radiant heat. The temperature to 
which the oil is heated being so close to the temperature at 
which still tubes will fail, it is imperative that only a soft 
heat be reflected to heat the tubes. The allowing of an ex- 
cessive amount of particles of fuel in suspension is one of 


the primary causes of tube failure. 





are what we will consider in these 
articles. articles on 
: : This series is 
Combustion engineers have devel 


oped the highest efficiencies in the 
well 
various 


design of oil and gas burners as 
burning the 





as method of 


This is the first of a series of 
furnace 
written 
finers in saving in fuel costs and 
excessive repairs, as well as means of 
prolonging the life of furnace walls. 


Combustion engineers use various 
methods of reducing this condition. 
Some build protecting walls in front 
of the radiant wall 
the flame travel. 


brick work. 
to assist re- . 
tubes to divert 


Others use recir- 
culated gases, still others complete 








solid fuels, and refinery engineers 
have mastered the art of heat transfer in all its branches. 
For years the engineers have transferred the heat to the 
product to be heated in two ways—by direct radiation and 
by convection. Heat by convection is transferred to the 
product to be heated by direct contact, whereas radiant 
heat is reflected to the product. 
to and from the refractory walls, 


Radiant heat is reflected 
also from the incandes- 
cent particles of fuel burning in suspension, 

The greater the furnace temperature, the more complete 
will be the combustion of the fuel. A clear, cherry red 
flame has a temperature of 1,830 degrees F., while a bright 
white flame has a temperature of 2,550 degrees F. Very 
few gases will ignite below boilers 
the temperature of steam at 150 pounds pressure is only 
358.5 degrees I°., and at 250 pounds pressure it is 401.1 
lhe oil in stills reaches a temperature of 900 


1,022 degrees I. In 


degrees F. 
degrees F. 

lf it requires in excess of 1,500 degrees I, 
perature for 


furnace tem- 
must be 


economical combustion, all fuels 


* Geo. P. Reintjes Co 


the primary combustion in so-called 
“dutch ovens” in front of the stills. 
In the latter method the refractory walls are heated to an 
incandescent temperature by the restricted combustion area 
and the refractories in turn reflect the heat to the particles 
in suspension and speed up combustion. The engineer must 
take care, however, that the gases are released from the 
“dutch oven” as soon as combustion is completed, so as not to 
build up a temperature that will destroy the refractories. 
A method of doing this is by using a flat arch, with this 
design, individual ovens being used for each burner, utiliz- 
ing the radiant heat of four sides. 
is increased for the expanded gases. 


The cross-sectional area 

Then, too, the burner 
may be moved forward with the use of a curtain wall to 
suit the individual operating conditions without disturbing 
the side walls or roof. Heat has been known to penetrate 
eight to ten feet below the floor line. In building an air- 
cooled floor. the fewer supports used, the greater will be the 
insulating value and the less friction loss to the air flow. It 
is preferable to use a separate air lane to each burner. 

With proper furnace design and operation, the efficiency 
of the furnace is dependent entirely upon the design of the 
furnace walls and upon the workmanship of erection, which 
will be discussed in a later article. 
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IGH drilling speeds have contributed several out- 
standing performance records during the past year, 


among which is a new world’s footage mark for a 
24-hour run made by the Olson Drilling Company, Tulsa, 
when 2,393 feet of hole was drilled, an average of nearly 
100 feet per hour, in a continuous 24-hour period. 


Extremely fast drilling time has been a feature of opera- 
tions in many parts of the country, especially in the East 
Texas and Vort Morgan (Colo.) areas. The feat of the 

Olson Drilling Com- 

‘ ‘“ pany, however, is 

boon I . thought to outstrip 

all other rapid drill- 


ing accomplishinents. 














The record achieve- 
ment was made im- 
mediately following 
starting up of oper- 
ations after spudding 
and setting a string 
of 15!4-inch surface 
casing at 143 feet, 
all of which was 
done in one day. 
The actual depth of 


the hole within 24 








2393 Feet Drilled in Record 
24-Hour Run 





hours after drilling was resumed was below 2,500 feet 
However, after deducting for the amount of surface hole 
prevoiusly drilled, the 24-hour run was just short of reach. | 
ing 2,400 feet. 

This extremely fast drilling time is a tribute to the 
skilled workmanship of the drilling crew and is an accom. 
plishment of much pride to the contractor and to the equip. 
ment manufacturers. An average of slightly better than 
three joints of six-inch drill pipe was added to the dri 
stem column every hour during the run, but during early 
drilling the record was much faster; frequently additional | 
drill pipe was required within five minutes after stabbing 
a previous joint. 

The equipment installed on the rig was the latest and 
heaviest, modern type rotary drilling machinery, steam for 
which was generated by four 125-horsepower, 350-pound 
working pressure boilers. Two 1412x7!4x20 duplex steam 
slush pumps handled the mud pumping problem in fine 
fashion. 

This remarkable accomplishment was made by the com. 
pany when drilling the Colorado Associated Oil Company's 
Juniata Pumphrey farm test in 14-4-58w, just north of 
l‘ort Morgan, Colo., and approximately 20 miles south of 
the Greasewood field. A string of 5,810 feet of 854-inch, 
44-pound casing has now been set in the well. Drilling 
had consumed approximately 20 days time prior to shutting 
down to run the 85-inch pipe. The only delay in drilling 
was experienced from boiler feed water, which in the latter 

part of the hole was overcome by chemical treatment, 





Some other unusually fast drilling times have been 
made in the Greasewood field by several contractors, 
but none has as yet equalled the record established 
by the Olson Drilling Company. ‘The extremely fast 
drilling runs in all instances have been in the surface 
formations, which are soft and easily penetrated. 

The Fort Morgan district has been the scene of many 
interesting drilling jobs in addition to fast boring 
speeds. The problem of high bottom hole temperatures 
has required precautions and rapidity in placing cement 
behind the casing. The East 
Texas fields have also 
been the scene of some ex- 
tremely rapid drilling. Smith 
& McDannald, contractors, 
drilled the Tidal Oil Com 
pany’s Thompson No. 1 toa 
depth of 3,725 feet in five days 
time, including setting of sut- 
face casing. 

The drilling record of the 
Olson Drilling Company adds 
another important achieve 
ment to the many interesting 
drilling accomplishments of 
the year 1931, which: has seen 
three tests penetrate below 
10,000 feet, witnessed the rut- 
ning of several unusually long 
and heavy casing strings, and 
saw the establishment of 4 
new speed record in cementing 





(Above) Colorado Associated Oil Co.’s — —— = >. (Below) Record-making drilling crew and a 5.500-foot string of pipe. 
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HE successful application of central power pumping 

for shallow wells has long been recognized, but it is 

only within the past few years that this type of 
equipment has been employed to pump deep wells. There 
are a number of installations of this character serving wells 
deeper than 3,000 feet in the Mid-Continent and California. 
A central power installation serving 16 wells having an 
average depth of 3,585 feet has been made on the Pure Oil 
Company’s W. D. Gibson lease in the Midland district, 
Isabella County, Michigan. 

This locality, which is characterized by a level terrain, 
is ideal for this type pumping, as the running of shackle 
rod lines presents no difficulties and the wells are of 1 
access for pulling. The plant, built under the 
supervision of J. M. Lantz, division superintendent of pro- 
duction, has been completed a year and a half. It has 
operated during this time with no repairs and with neg- 
ligible operation expense. 


easy 
Gibson 


The plant proper consists of a 24-foot double eccentric 
bandwheel power, belt-driven by a 60-horsepower gas en- 
gine, with idler and other accessory equipment, all of which 
is housed in a 30x78-foot galvanized iron building. 


/ 


Heavy-duty jack on Gibson lease. 
(Below) 


(Upper left) 





Pure Oil Company’s Michigan Deep 
Well Central Power Successful 


(Upper right) 


Che wells are equipped with jacks of a heavy-duty, under. 
pull type, suitably counterbalanced. Because of the heayy 
loads imposed, the majority of these jacks are set on con. 
crete foundations, and all equipment 


l- 
\ connection 
with the power is of a much heavier type than commonly 
employed throughout the eastern divisions. , 


used in 


Pumping motion is imparted from the power plant py 
the use of 34-inch and 7g-inch pull rods, and the mog 
modern safety type hook-off and hook-on equipment is used, 
The pull rod lines, which are supported in the usual man. 
ner, vary from 340 to 2,050 feet in length and have given 
no trouble during the time the plant has been in operation, 

The wells are operated at an average of sixteen (28-inch 
to 34-inch) strokes per minute, with provision made to 
vary pumping speeds and length of stroke as required t 
meet general operating and individual well requirements, 
The wells with a winch-equipped tractor. 
There has been little or no pulling of cups. Pulling jobs 
to date have been largely confined to paraffin deposition 


are serviced 


in the tubing. 
This model plant immediately impresses the visitor with 
its general efficiency of operation. 

















Shackle rod line knockout posts and shackle lines. 


View of central powerhouse. 
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e no other factor has contributed as much to the su@€ess 
of Lufkin Equipment. — Users of more than two thousand Lufkin 
Units have decided their purchase more often on the basis of effi- 
ciency than on the score and more of other noteworthy “Lufkin” 
characteristics. The computation of operation and producgjon costs 
of efficient, modern production equipment and those of ofolete and 
inefhcient equipment is a matter of simple arithmetic. The differ- 
ence in those costs clearly indicates the savings or increased earnings 
to be effected through standardization of efficient, modern equipment. 

Lufkin Units are manufactured in size and style to meet any 
field condition. Write for full details today. There is no obligation 
involved. 


LUFKIN FOUNDRY & MACHINE COMPANY 


LUFKIN, TEXAS 


BRANCH OFFICES AND WAREHOUSES: a Tulsa, Los 
Angeles, New York, Odessa, Eldorado, Seminole’ EAST TEXAS 
HEADQUARTERS: Henderson, Texas, Crim eo: Hill, P. O. 
Box 516—Phone 142. 





Field Records Indicate Progress in 





Use of Belts 


ELTS, long a common means of transferring power 

from prime movers to pumping equipment, have in 

the past few years been wonderfully improved, and 
marked improvement in oil field care and installation has 
resulted in much less trouble being experienced than here- 
tofore as is noticeable from field records on belts. 

When pumping equipment was first being installed in 
the Greater Seminole field (1929), the average life of a 
belt was about nine months, but in the same field the life 
of a belt has now been increased to a year or more, with 
several companies securing an average of 15 months’ serv- 
ice. This has been accomplished through more attention 
to clamps and improvement of band wheel faces together 
with improvements in the belts themselves. 

Early belts installed in the Seminole field were of 14-inch 
width, but now many wider belts, up to 22 


22 inches, are 
being used. 


One company using this wider belt has had 
shutdown time 
from belt trouble 
than 


More and more 
the endless type belts 
are being adopted, on 
which clamps are 
unnecessary, and 
these also permit a 
few turns of the idler 
to take up all the 
stretch. Another 
thing favoring the 
endless belt is the 
sasier installation in 
the field and the les- 
sened possibility of a 
gang crew making 
too tight an installa- 
tion. 


less 


ever before. 


A new belt has 
considerable stretch 
and care should be 
taken in seeing that 
this elasticity is not 
entirely taken out when the installed if the 
belt’s life is not to be shortened. should 
be seen that only sufficient tension to keep the belt from 
slipping is applied and that the belt ends are square so as 
to secure an even pull. 


i 


Belt installation from 


belt is first 
In installing, it 


Another important factor in securing longer service from 
belt drives has been a better understanding of what con- 
stituted the proper pulley. With the wider pulley and belt 
now in use the area of contact is larger, consequently divid- 
ing the load over a bigger surface. All pulleys should be 
carefully centered and balanced and the shafts in perfect 
alignment. 

Most of the clamp trouble at Seminole has been with 
bolts. The majority of Seminole superintendents are now 
using larger size bolts than they did a few years ago, having 
adopted three-quarter-inch bolts. Clamp failures are due 
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engine pulley to countershaft on beam pumper in Seminole field. 


mostly to misalignment, loose bolts, improper placing of 


bolts and improper size of bolt holes. An important factor 
in securing longer service from bolts and belts has beep 
the general adoption of the practice of not placing the 
second row of clamp bolts directly behind the first row 
This 
will prevent the pull from being on the same threads and 
will distribute the belt pull more evenly. 


but placing them so they occupy the space between. 


All belts should be periodically inspected. Any accumula- 
tion of dust, dirt or grease should be removed and a smooth 
surface restored. 
belt manufacturer should be consulted as to the proper kind 
and it should be applied only in small amounts so as not to 
weaken the belt strands. 


If it is necessary to use belt dressing the 


Another increasing type of belt drive is the Multiple 
V-belt installation, particularly on electric motor units, 
These have satisfactory in actual service 
and are being used in all divisions of the industry with 
equal success. Very 
frequently in belt 
drives of this type 
one or more belts 


proven very 


will be noticed sag- 
ging to a greater de- 
than adjacent 
belts and conclusions 
are often quickly 
reached that the par- 
ticular belts are 
badly. 


stretch in most 


gree 


stretching 
Belt 

Cases, 
not the 
of unequal 
The greatest trouble 
is usually found in 
the sheave itself, due 
to rust 
material 
posited 
both 
groove or a slightly 
rough machined 
groove side. Any of the above items will make the belt ride 
high in the the belts 
Considerable interest is now being manifested 
This is partly due to econ- 


however, is 
main cause 


Sags. 


or foreign 
being de- 
one of 
the 


on 
sides of 


groove, giving an appearance of 
sagging. 
the short center tvpe of drive. 
omy of floor space, together with increasing use of electric 
motors as prime movers. 


considered in determining 


A number of things to be 


whé¢ther a belt is giving satisfactory service are: Depth 
of well, weight of well, number of days in service, cost 
of belt, maintenance cost, including record ot time (0 


repair and cost of material and crew, and the amount ol 


fluid lifted. 
No one kind or type of belting will serve all purposes with 
equal satisfaction no matter how used. ‘There are mam) 


types and drives for belt application and a careful decision 
7 e ° . he 
should be made before selecting the type best suited to te 
purpose. 
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Now Producers have a 


pDEPENDABLE 


Oil or Gas Convertible 
PUMPING ENCIAE 




















The fuel economy of the dual-operating TICO 
ty CONVERTIBLE is matched by its ruggedness, 
de dependability and simplicity. Any experienced 





the first real units of its type to make its ap- 
pearance in the Oil Fields. The subsequent 
records established after actual operation 


of pumper can convert the unit in two hours from bear ample testimony that it is a fitting com- 


4 either fuel. Only a minimum of auxiliary equipment is panion to the famous Tico Pumping Engine. For addi- 
ra necessary for conversion from gas to oil. tional information regarding construction features and 
Producers hailed this new Tico engine as being among dimensional data, write International Supply Company. 


. Made by THE TITUSVILLE IRON WORKS COMPANY at TITUSVILLE, PA. 


DISTRIBUTED BY ALL 


« INTERNATIONAL SUPPLY STORES 
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Latest Acctivities in the Oi E ields 






TEXAS—Production, 1930—290,720,000 Barrels 


HERE 759 


locations and 773 com- 
pletions made in Texas 


were new 


during the month of Decem- 
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CALIFORNIA 
Production, 1930—228,612,000 Barrels 


A total of 25 
tests were com- 
pleted in Cali- 


fornia during the 
month of Decem- 
ber, during which 
time 12 new loca- 
tions were staked. 
The state had 16 
rigs and 141 drill- 
ing tests at the 
close of the month. 

California activity is 
closely regulated by 
strict proration orders, 
and has no field devel- 
opments that are at 
present threatening to 
break away from regu- 
lations imposed by the 
state 

A survey of activities 
in principal fields fol- 
lows: 
Number of 
December Completions 
Number of Rigs 
Number Drilling 
Gravity of Oil 
Depth of Production 
Type of Tools Used 

*All statistics as of January 


Permits 


Wells 
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@ Denotes oil and gas fields. 






POOLS BEACH 
Playa Long Kettleman 
Del Rey Beach Hills Ventura 
0 2 0) 0) 
l } 4 l 
0 l 3 0 
3 16 11 + 
23 26 60 36 
6000 7000 8300 7800 


Rotary 
Ist 


HUNTINGTON 


Rotary Rotary 





Rotary 


ber, at the close of which time the state had 367 


= PEe rigs and 
720 drilling tests. 


Practically the entire number of these 
are located in the East Texas fields. 

Drilling operations in East Texas field have been re- 
tarded recently by severe rains that have made it practically 
impossible to get to many of the wells and impossible to 
get heavy equipment to some of them. 


Following is a tabulated review of the active areas: 


POOLS 
East Pan- 

Texas handle Van Refugio 
Number of Permits 596 18 11 | 
December Completions . 303 14 9 2 
Number of Rigs 198 15 ] 0) 
Number Drilling Wells.... 370 25 10 3 
Gravity of Oijl 40 40 36 26 
Depth of Production 3600 2900 2600 6500 
Type of Tools Used Rotary Rotary Rotary Rotary 
Number of Casing Strings 2 2 z 2 





OKLAHOMA 
Production, 1930—214,425,000 Barrels 






BARTLESYLE 


§8e77| 
QV] 











For the second consecutive month Oklahoma showed a 
slight increase in the number of drilling tests, but the num- 
ber remains quite low. 


Following is a summary of Oklahoma’s activity: 


Entire Oklahoma 
, State City 
Number of Permits 84 13 
December Completions 61 9 
Number of Rigs 47 20 
Number Drilling Wells 126 30 
Gravity of Oil 36 (average) 39 

Type of Tool Used Cab.-Rot. Rotary 
Number of Casing Strings Varies 3 


Figures on maps indicate average prices of crude oil per bbl 
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i Small pieces of Haystellite, the 
a cast Tungsten-Carbide diamond 
substitute, welded in place. 








Surfacing a Haystellite hard-set 
bit with Haystellite- Composite 
Rod (patent pending). 





E. GALLOWAY 


Red-Hardness Means Economy 
You Can Count Upon 


F only one fishtail bit set with Haystellite and 

faced with Haystellite-Composite Rod drilled 
400 feet through shale, sand and limestone, and 
was only ! in. out of gauge when pulled, the 
record would be interesting merely as a freak. 
But when bits protected with Haynes Stellite 
products equal and surpass this footage every day, 
oil men are interested because these results in- 
dicate maximum footage at minimum cost. 

Haystellite is a cast tungsten-carbide alloy 
which combines great hardness with toughness 
sufficient to resist the impact of the drilling 
operation. Haystellite-Composite Rod is a 


combination of crushed Haystellite and a tough 


steel binder. These wear resisting products are 
easily applied by oxy-acetylene welding. The 
crushed Haystellite possesses the same excellent 
physical properties as the larger sizes of 
Haystellite and is uniformly distributed through- 
out the rod. This results in even distribution of 
the Haystellite on the cutting edges of the 
drilling tools. 

The combination of uniform sizes of Haystel- 
lite and a subsequent facing of Haystellite-Com- 
posite Rod is the last word in hard facing oil 
well drilling tools. 

If you are interested in reducing your drill- 


ing costs, write today for further information, 


HAYNES STELLITE COMPANY 


Unit of Union Carbide and Carbon Corporation 


CHICAGO CLEVELAND HOUSTON DETROIT 


LOS ANGELES 


NEW YORK SAN FRANCISCO TULSA 


General Offices and Works—Kokomo, Indiana 


Haynes Stellite alloys are available also at all of the 42 apparatus shipping points of The Linde Air Products Company 
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KANSAS—Production, 1930—41,745,U000 Barrels 





Sixty-three new drilling permits were issued in Kans 

‘ é allsas 

last month and 44 tests were completed, while 44 Operation 

were listed as rigs and 76 wells were drilling. Both rotary 
€ 











and cable type tools are used in the state, with the latter 
predominating. 











following is a summary of the active fields: 
POOLS 

Sedgwick Mel *herson 

County County 
Number of Permits - 11 18 : 
December Completions , 7 17 
Number of Rigs () 17 
Number Drilling Wells 10) 25 
Gravity of Oil 39 38 
Depth of Production 2900-3500 2900 -34()) 
Type ot Tools Used Rot.-Cab. Rot.-Cab, 
Number of Casting Strings Z ? 





ARKANSAS oe | 
Production, 1930—19,680,000 Barrels aa 7 , 


Oil field activity in Arkansas last month was comprised 
of 2 new drilling permits, 9 completions, 5 rigs and 24 
drilling tests. 





Rotary tools are used by contractors and operators for 
drilling in the state, where frequently heavy gas pressures 
are encountered. 





LUTE ROCK 










LOUISIANA 
Production, 1930—23,150,000 Barrels re 
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There were 20 new locations and 38 completions made in 
Louisiana during December, at the end of which month the 
state had 11 rigs and 75 drilling tests. Rotary tools are 
operated in both the Gulf Coast and North Louisiana re 
gions. 

Mississippi, adjoining Louisiana to the east, had 10 com 
pletions, 8 rigs and 17 drilling tests. The Jackson gas area 





is the site of most of the activity in this state. 


@ Denotes oil and gas fields. Figures on maps indicate average prices of crude oil per bbl 
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NEW YORK 
Production, 1930—3,825,000 Barrels 
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PENNSYLVANIA 
Production, 1930—12,810,000 Barrels 


One hundred and twenty-one tests were completed in 
Pennsylvania, many of them being old wells deepened and 
Other activity 
New York had 


Cable tools are 


new wells drilled in water flooded zones. 
consisted of 23 rigs and 110 drilling tests. 
23 completions, 3 rigs and 18 drilling tests. 
used in both areas. 





ILLINOIS 
Production, 1930—5,695,000 Barrels 





2 com- 


pletions made in the 
of Illinois 


There were 


state in 
the month of De- 
cember, while 1 


rig and 16 drilling 
tests made up the re- 
mainder of oil field 
activities. 

the 
use standard 
type tools for drill- 
The 


horizons 


( perate rs in 


state 
ing purposes. 
producing 
are shallow and usu- 
ally easily reached. 
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; bd Denotes oil and gas fields. 
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West Virg 


rinia field operations consisted of 51 completions, 15 rigs and 


KENTUCKY 
Production, 1930—7,300,000 Barrels 


A total of 34 wells were completed in Kentucky last month, 
during which time there were 9 rigs and 70 drilling tests. 
Tennessee had 14 drilling wells, but no completions were 
made. Standard tools are used by operators in both states. 









ENN“E SSEE 


TENNESSEE 
Production, 1930—20,000 Barrels 





OHIO 
Production, 1930—6,525,000 Barrels 


Ohio had 125 completions last month, and 35 rigs and 
141 drilling tests, the majority of which were in the central 
area. Cable tools are utilized for practically all drilling 


purposes in the state. 
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WEST VIRGINIA 
Production, 1930—5,100,000 Barrels 


tests for the month of December. Drilling operations are 


conducted with cable tools. 


Figures on maps indicate average prices of crude oil per bbl. 
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NEW MEXICO 
Production, 1930—10,235,000 Barrels 
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Activity in the state of New Mexico continues to de- 
cline. The last month of the year 1931 had but 2 com- 
pletions, and field activity was comprised of 5 
53 drilling wells. 


rigs and 


Both rotary and cable tools are used in the state, with 
the former predominating. Producing horizons in the south- 
east corner of the state, which is the most active and also 
the most promising, are comparatively deep and heavy upper 
gas pressures are frequently encountered, and heavy equip- 
ment is required to handle the conditions. 





MICHIGAN 
Production, 1930—3,525,000 Barrels 


Fourteen 
wells were 
completed = in 
Michigan dur- 
ing the month 
of December. 





Field activities 
showeda slight 
increase, there 
being 70 rigs 
and 8&7 drilling 
tests in the 
state at the end 
of the year. 
Operators of 
the do 
their drilling 
with cable 


state 









tools, except in 
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a few instances 
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been used. 


rotary 
have 
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MONTANA 


Production, 1930—3,070,000 Barrels 
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Montana had 30 completions, 19 rigs and 50 drilling tess 
last month. Cable the 
drilling in the state. 





tools are most common means of 





COLORADO 
Production, 1930—1,644,000 Barrels 
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Four completions were made in Colorado in December 
Drilling activity for the month was comprised of 14 rigs 
and 72 drilling wells. Both rotary and cable tools are used 


in the state. 





INDIANA 
Production, 1930—1,000,000 Barrels 
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drilling 
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Producing hori- 
zons in the state 
are shallow and 
offer no perplex- 


4 
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ing drilling prob- 
lems in reaching. 
Standard tools 
are used for drill- 
ing operations. 





Figures on maps indicate average prices of crude oil per bbl. 
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This is the rig that drilled the deepest hole in 7 
the world—Jardin No. 35 at Alamo, Mexico. Pd 


Its depth is 10,585 feet. 


A“Hercules” (Red Strand) Rotary Line Helps Drill 
the Deepest Hole in the World 








































NRE A 


And now a well two miles deep! That is this record making project, but it is the 
the record recently established by the Penn rule rather than the exception, for a 
Mex Fuel Company at their “Hercules” line to be se- 





Jardin No. 35 test well at 
Alamo, Vera Cruz, Mexico. 


lected for the extra hard 
jobs—it is made for just 


; ‘ such work. 
In preparing for this record 


hole, the Penn Mex Fuel 
Company selected such 
equipment as they consid- 
ered the most dependable 
and long-lasting, for replace- 
ments were both difficult 
and slow. A_ 11-inch 
“HERCULES” (Red-Strand ) 
Rotary Drilling Line was 
chosen. 


“HERCULES” (Red-Strand) 
Rotary Lines are furnished 
in both Patent Flattened 
Strand and Round Strand 
constructions in order to 
meet all conditions. Why 
not find out by a trial just 
how dependable and _ eco- 
nomical these lines are? A 
copy of our Catalog OGI17 
will be mailed gladly to 
any one interested in better 
wire rope service. 


=’ A. Leschen & Sons Rope Co. “::;"" 


We are proud of the service 
of “HERCULES” (Red- 
Strand) Rotary Line on 
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P rogress of Major Pipe Line Work 


By J. H. DAMERON 








ITH pipe line construction at a low ebb, construction — 1932 and while no official announcement has been Made | 

men are following with keen interest the develop- concerning their construction reports continue to filter 

ments in connection with the proposed 1932 projects. — through the trade that some of the proposed work Will be 
Several major projects are reported to be scheduled for — started early this year. 















With only a few odds and ends re 
maining the Missouri Valley Pipe Line 
Co., Omaha, Nebr., has completed a 
transmission system that is transporting 
gas through seven states. Truman-Smith 
Construction Co. have completed the lay- 
ing of a 12 and 10-inch artery from 
Owatonna, Minn., to Rochester, Minn. 
The line into Owatonna was _ recently 
completed and about the same time the 
extension to Sioux Falls, S. D., was 
finished. The transmission company is 
reported to have a sizeable expansion 
program mapped out for 1932. 





In addition to this expected work numerous companies 

are now making plans for reconditioning parts of their old 
systems. This phase of repair work was held to a pare | 
minimum in 1931 and considerable work of this kind js im- | 
perative this year. Still another source affording consider- 
able work as well as entailing the purchase of several 
hundred miles of pipe will be the building of lateral lines 
from the recently completed gas trunk systems. This work 

is expected to go forward rapidly in the north central states, 
Scattered over the oil and gas producing areas are numer. 

ous small jobs being pushed to completion. 


2.0 MISSOURI 

*< e. >. VALLEY 
& PIPE LINE 

“J COMPANY 











STANDARD OIL CO. OF CALIFORNIA 
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gum Indicates completed portion of line. 
q@uummm §=[ndicates proposed route of line. 
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On the West Coast the Standard Oil of California is 
nearing completion of a 90-mile 8-inch line running from 
Kettleman Hills to Estero terminal on the Pacific Coast. 
The line is being built by company employes who otherwise 
would have been laid off during a slack period. The Gult 
Pipe Line Co. is also doing a similar service to its employes 
on a 50-mile line in Oklahoma. 
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0we’rs 
THE BID 


and gets 


THE BUSINESS 


CONTRACTOR'S bid on a 
60-mile section of 6-inch oil 
line was so low that the oil com- 
pany investigated. They found that, 
because he used Lindewelding, he 
would save from 30 to 60 per cent. 
in welding time and 35 to 40 per 
cent. in welding material. Tests 
proved that Lindewelded joints 
were stronger than joints made by 
other methods. He got the job. 
Lindewelding is a new method 
of oxy-acetylene welding. It can 
be done either with ordinary blow- 


EVERYTHING 
FOR Oxwetoinc 


AND Cutting 


ONOLVED aceTYiOme 


126 Producing Plants 


pipes or with special apparatus 
which makes welding almost au- 
tomatic and further increases its 
speed. Experienced welders easily 
adapt themselves to Lindewelding, 
and beginners learn it readily. 


Procedure Controls for Linde- 
welding are available to all users 
of Linde Oxygen. If lighter costs 
and faster work would mean lower 
bids and more contracts for your 
company, ask our nearest district 
office for complete information 
today. 


THE LINDE AIR PRODUCTS COMPANY 


Unit of Union Carbide and Carbon Corporation 


UCC 627 Warehouse Stocks 


reid 
arrasarus ano OE IN CANADA, DOMINION OXYGEN COMPANY, LTD., TORONTO 








UNION Cansiog 


LINDE OXYGEN - 













Npotton Vietiore Sow 
ddlails of Lindewelding 


Lindewelding technique differs from 
neutral flame welding technique in 
that it employs a special rod, a special 
flame adjustment, and the “backhand” 
method of blowpipe manipulation. The 
actual steps in making a Lindewelded 
joint are shown in our motion picture, 
“The Lindeweld Process for Pipe 
Line Construction.” This picture will 
be loaned free of charge to pipe line 
officials and welding or engineering 
societies. It is furnished in 16 mm. and 
35 mm. safety film and can be obtained 
by writing to any Linde District Office. 








District Offices 


Atlanta Detroit New York 
Baltimore El Paso Philadelphia 
Birmingham Houston Pittsburgh 
Boston Indianapolis St. Louis 
Buffalo Kansas City Salt Lake City 
Chicago Los Angeles San Francisco 
Cleveland Milwaukee Seattle 
Denver Minneapolis Tulsa 





PREST-O-LITE ACETYLENE 


OXWELD APPARATUS AND SUPPLIES 


UNION CARBIDE 
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LYCOMING NATURAL GAS CORPORATION 
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The first major transmission system out of the compara- — slightly more than 100 miles long and its completion is ex- 
tively new Tioga gas area is the Lycoming Natural Gas _ pected about the middle of January. Gas is to be delivered 


Corp.’s 20-inch line running to Syracuse. The line is te the distributing company operating in Syracuse. 





STANDARD OIL CO. OF NEW YORK | 


SSACH 
vA Sp, 
Norcestey L » 








About the first of the year the Standard Oil Co. of New Springfield, Mass. The line is being operated by one station 
York completed construction work on its 100 miles of welded located at East Providence equipped with reciprocating 
6-inch from East Providence, R. I., to Worcester and pumps. 


eum =[ndicates completed portion of line. 
@mmmmm Indicates proposed route of line. 
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~ Sun Oil Co's. Gasoli 


— Lines conquer i. 


difficult 
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age Sun Oil Company's new gasoline lines, one 

extending from Marcus Hook, Pennsylvania, 
northward to Syracuse, New York, and the other 
from the same point westward via Pittsburgh to the 
Great Lakes, encountered their full share of difficulties 
of construction. Some of the country traversed is 
quite broken, very rugged and includes several river 
crossings, mainly, the Susquehanna and Allegheny, 
the latter being crossed four times. The elevations 
vary from near sea level at Marcus Hook, the Com- 
pany’s refining center, to almost 3,000 feet at 
Ligonier, Pennsylvania. When the pressure is 600 
pounds at Chambersburg, it mounts to 900 pounds 
at Lovely Station, further west on the line. 


So sound were the measures taken and so thorough 
the workmanship applied, that when the 57,000 
welds in the line running west, were tested with water 
at 1,200 pounds pressure, not a single leak developed. 


For the major part of this important enterprise the 
choice was NATIONAL Pipe. The confidence of en- 
gineers in NATIONAL for all such undertakings is 
sustained by abundant records of successful service 
in the most trying uses. Year by year it holds its 
place as— 
America’s Preferred Line Pipe 

NATIONAL TUBE COMPANY, Pittsburgh, Pa. 
Subsidiary of United States Stee] Corporation 
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OIL AND GAS 


can be changed from gas to 
oil fired, or from oil to gas, 


in two hours 


JANuary, 1932 





The Tico Engine was designed and developed in 
its entirety by our own engineering department, 
without receiving any suggestions, assistance or 
designs from any other parties. The same men 
who designed this engine were quick to antici- 
pate any possible improvements and have kept 
it fully abreast of modern drilling requirements. 
The reliable TICO Gas Engine, converted to oil, 
is an outstanding example of this Titusville 
leadership. 


THE TITUSVILLE IRON WORKS CO. 


Division of Struthers Wells-Titusville Corporation 
TITUSVILLE, PENNA. 




















HE Pratt vapor phase cracking unit in the Mobile, 

Ala., refinery of the Coastal Petroleum Corporation 

will start operating this month. It will operate on 
East Texas crude shipped by tank steamers and barges. 
A new 4,000-barrel refinery in Japan started operations 


recently. It was built by the Associated Oil Company and 


the Mitsubishi Oil Company, Ltd. It consists of a com- 
bination topping and cracking unit and a lubricating oil 
unit. California crude will be processed. The plant is 
located on Tokyo Bay. 


Black, Sivalls & Bryson have been awarded a contract 
a gasoline stabilization unit in the 
for the Continental Oil Company. 


for the construction of 
Wichita Falls refinery 
The Wilcox Oil & Gas Company is planning to install 
a reforming unit in its refinery at Bristow, Okla. 
Norway to operate a 
1,000 barrels daily. 
Company, vice-president 
has announced the ap- 
this division: 


A company has been organized in 
refinery. The capacity will be about 
D. J. Moran, Continental Oil 
of the A. P. I. Refinery Division, 


pointments to the various committees of 


K. G. Mackenzie, The Texas Company, is chairman of 
the Committee on Testing Methods and Specifications. 

R. P. Anderson, American Petroleum Institute, is chair- 
man of the Committee on Motor Fuel Research. 

C. H. Haupt, Standard Oil Development Company, is 


chairman of the Committee on Fire Prevention in Refineries. 
C. W. Smith, Oil 
the Committee Prevention in 


(Indiana), is chairman of 
Refineries. 


Standard 
Accident 
Walter Samans, Atlantic 
the Committee on Corrosion of Refining Equipment. 
John S. Hess, Sinclair Refining Co., 
Committee on Disposal of Refinery Wastes. 


on 


Refining Co., is chairman of 


is chairman of the 














WORTH DAKOTA 


| te 


iy 
ERW 
LON 






‘ 
/ cn 
- —_. ee 
= ‘ x ‘ ye 
“8 ’ - ° 
t >- aL? ee 
- ‘ r ' 7 
= 7 4 Seay” 
ou Macon ova ) 
*All statistics as d } ANGO ; it a 


of January Ist. 


48 


©The Month’s Activision mn Refining 


By F. R. 






STALEY 


The American Society for Testing Materials has recently 
issued the 1931 Index to A. S. T. M. Standards and Tern. 
tative Standards. It is a very convenient reference in 
ascertaining whether or not the society has issued any 
standards on a specific subject. Copies are furnished free 
on request. 

The Ethyl poner y Corporation has withdrawn the pro- 
posal for the use of lead in non-premium gasoline in the 
United States. A. new Q fluid had been proposed last 
November for use in non-premium 
number between 68 and 70. 


gasoline to have an 
octane 


The Magnolia Petroleum Corporation is making a nym. 
ber of improvements in its Fort Worth, Texas, refinery 


Natural Gasoline 


The Arkansas Fuel Oil Co. planning to build a plant 
in East Texas near Willow Springs. 
The Humble Oil & Refining Co. may build additional 


plants in East Texas. 

The new natural gasoline grading system became solely 
effective January 1. According to a report by the Tech- 
nical Committee of the Natural Gasoline Association of 
America, it has been fairly established that the plant yield 
basis for the grading system is economically sound 
for both buyer and seller; if anything, the plant yield ratio 
basis favors the purchaser. The vapor pressure specification 
is the predominant economic factor as far as supply is 


new 


concerned. 

Murphy, of Universal Oil Products Company, 
the Chicago section of the American Institute 
Engineers, Chicago, January 13, on the appli- 


George B. 
will address 
of Chemical 


cation of chemical engineering principles in cracking pe- 
troleum products for the production of anti-knock g 


asoline, 
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— sixth man employed in the J & L Seamless 

Tube Department is your man, as truly as though 
he were on your payroll. Five out of every six make 
J&L Seamless Pipe; the sixth man—your man— 
inspects it. 

You'll find this sixth man making chemical tests 
of raw materials; analyzing the steel for chemical 
and physical properties; checking the bloom pick- 
ling; examining the seamless pipe; verifying the wall 
thickness; checking pitch and taper of threads; in- 


specting couplings; rechecking all previous inspec- 


tions; testing hydro- 
statically, and finally 
going all over the 
finished job. 

Every sixth man, your man, is always looking for 
trouble and flaws, so that you won't have to. He 
makes sure that rejections are made at the mill, and 
not in the field. He’s one of the big reasons why 
oil men regard the “J & L’’ mark on pipe as a com- 
plete guarantee of uniform quality, dependable serv- 


ice and long-time satisfaction. 


JONES & LAUGHLIN STEEL CORPORATION 


AMERICAN IRON AND STEEL WORKS 
JONES & LAUGHLIN BUILDING, PITTSBURGH, PENNSYLVANIA 





JANuary, 1932 


Manufacturers of Seamless and Welded Casing, Tubing, Drill Pipe and Line Pipe, and 
Welded Steam, Gas and Water Pipe in both Black and Galvanized 


Also makers of Bars, Shapes and Plates, Reinforcing Bars, Cold Finished Steel, Junior Beams, Steel 
Piling, Fabricated Structural Work, Steel Barges, Wire Products and Tin Mill Products 



















High Pressure Gas Used in 
Recovering “Stuck” Drilling Tools 


By F. B. MOORE! and E. V. O’ROURKE? 


“ ONTRACTORS and drillers of oil and gas wells are 
confronted with many perplexing problems which 
occur during drilling, among which the “fishing job” 

or recovery of stuck tools deal of 

The retrieving cable-drilling tools 

patience and ingenuity. 


causes a great eriet. 


process of requires 
High pressure gas is not ordinarily 
used as an aid in “fishing”, but in the case described in this 
article it was a matter of taking advan- 
tage of all facilities offered. 

Fred and Sons, contractors, 
during the drilling of a hole for the 
Emeraid Oil Company in Perry Town- 
ship, Coshocton County, Ohio, had the 
ill-luck of the wire line breaking when 
the drill was at a depth of three hun- 
dred and The 
curred a above 


Moore 


break Oc- 
the splice, 
which connected the wire line and ma- 
nila cable. 


seventy feet. 


few feet 
The regular set-up of tools— 
rope-socket, jars, stem, bit and one hun- 
dred and twenty-five feet of manila cable 
were left in the hole. Drilling was be- 
ing done in an open hole, 
with the exception of thirty 
Porous 
had 
one 
hundred and sixty feet and 
water flowed freely into the 
hole. At the time of the 
drilling mishap, the head of 
water 
hundred feet. 


feet of drive pipe. 
water - bearing strata 


been encountered at 


than one 
The drill had 
been churning the Injun or 
Blackhand Sand of the Mis- 
sissippian Series at twenty 
feet in from the beginning 
of the formation, a sand that 
settles rapidly after being 
drilled through, and _ lost 
tools are stuck as if ce- 
mented. Eight to ten feet 
of the sand settled around 
the bit and box of the this instance. Methods 
usually resorted to in recovering stuck tools in settling 
sands are either flooding or “drilling by the tools.” Flood- 
ing is accomplished by running a string of casing down over 
the tools, and creating a suction by the use of a swab inside 
the casing. 


Was more 


(Below) The J. W. 


stem in 


The sucking action of the swab causes circula- 
tion of the sand around the tools which is carried to the sur- 
face with the water. The other method, known as “drilling 
by” consists of drilling a hole alongside the stuck tools, 
using a reamer bit. 

The prosecution of this fishing job started with the suc- 
cessful removal of the manila cable by the use of the rope 
knife and center spear. Preparations were then made for 
“flooding”; an eight-inch casing was run into the hole and 


1Fred Moore & Sons, Drilling Contractors 
‘Professor of Petroleum Engineering, Ohio State University 


30 


(Above) F. W. Moore (right), contractor, 
Mossholder farm on which the well was drilled. 


a swabbing action was started and continued for a period 
of six hours. The result was unsatisfactory; a very small 
amount of the sand came out with the water. 

After several unsuccessful attempts by flooding, the other 
method known as “drilling by” tried. The six-inch 
“tools” with the bit made into a reamer were used to drill 
a hole supposedly to the bottom of the stuck “string.” By 


Was 


running an eight-inch slip socket a good 
hold was obtained on the rope socket of 
the lodged tools. After several hours of 
jarring and putting the equipment to a 
maximum strain, the hold broke. Several 
more holds were taken, but the tools still 
remained tightly enclosed by the sand, 
The flooding method 
without success. 

A gas well with a pressure of 
from 800-1000 pounds per square inch 


was tried again 





ri ck 


was situated about one-quarter of a mile 
from the drilling location. At the sug- 
gestion of Fred Moore a two-inch line 
was laid from the gas well and run down 

to the bottom of the drilling 

hole. By an improvised 
method the pipe could be 
raised or lowered. The pipe 
left 
inches off 


was suspended six 
so. that 


resist- 


bottom 
would be no 
the 
Upon opening the gate valve 


there 
ance to gas pressure. 
at the well, mud, water, and 
sand were thrown out of the 
hole. 
had expended, _ the 
drillers were able to lower 
the pipe one foot. The proc- 
ess of blowing with gas was 
repeated eight with 
the well 
open 


After the gas energy 
been 


times, 
gate at the gas 

for a minute each 
time, and intervals of forty- 
five minutes to an hour al- 
lowed the gas well to regain maximum rock pressure. After 
each trial the pipe was lowered from six to twelve inches. 


and Willard Murphy, lease operator. 


Immediately after the operations described above, the two- 
inch tubing was pulled out and the tools were strung up. A 


ten-inch slip socket was used and no difficulty was encoun- 
tered in obtaining a fast hold on the “lost tools.” 


The cable 
Was put under an upward strain and gave evidence of mov- 
ing, it Was unnecessary to use a jarring action. On “back- 
ing down,” the tools dropped back. The cable was lifted in 
this manner several times, tending to loosen the tools from 
the sand. In fifteen minutes after the hold had been secured 
the lost tools were completely freed and drawn from the hole. 

The writers believe that similar fishing jobs could be 
carried on successfully by the use of compressed air fut- 
nished from a portable compressor, in case 
pressure was not available. 


a high gas 
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SERIES 400 REFINERY VALVES 
Sizes 2" to 12" inclusive. 
400 lbs. Working Pressure at 750 degrees. 
Any class of trimming. 
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Whatever the service, pressure or temper- 
ature condition, you can depend on Kero- 
test to serve you and serve you well. 


You will find in Kerotest, a complete line 
of refinery valves embodying the finest 
engineering practice—the perfected result 
of years of experience in meeting the most 
exacting requirements of oil and steam at 
high pressures and temperatures. 


Kerotest Manufacturing Company 
PITTSBURGH, PA. 


ASK FOR COPY OF THE 


SERIES 300 REFINERY VALVES SERIES 150 REFINERY VALVES 


Sizes 2" to 12" inclusive. Tbe S. WP. at 750 dee 
300 Ibs. S. W. Pat 750 danvees COMPLETE KEROTEST CATA LOG 150 Ibs. S. W. P. at 750 degrees. 
Test Pressure 1000 Ibs. 


Test Pressure 500 lbs. 
































AVING ditches are perhaps one of the greatest time 

consumers in pipe line construction. This type of 

trouble often crops out in unexpected places for a 
mile or so through various sections of the country. When- 
ever it is encountered it usually 
causes delay and added expense, 
especially if the construction 
spread’s gangs are working 
close together. 

To minimize delays under 
such conditions, Williams Bros., 
Inc., Tulsa, Okla., pipe line con- 
tractors, have devised an attach- 
ment for their ditching machines 
to cut sloping ditches. With 
this device attached to the ma- 
chine a trench normally 32 
inches wide from top to bottom, 
is cut to a width of 60 inches 
and 32 inches at the bottom. By 
cutting the sloping ditch through 
stretches of country where the 
ground caved, practically all 
caving troubles were eliminated 
and construction proceeded 
without a “tie-up” of any gangs. 


The device consists of a pair 


Device Cuts Sloping Trench 
to Avoid Caving Troubles 


They are cut to the desired length for the particular job 


and the cutting edge is ground down to make cutting easier 


Four-inch angle iron is used to brace the blades and attach 


them to the wheel frame. 

















(Above) Photo showing 

sloping ditch cut with 

sloping blades. (Below) 

Diagram of rear view of 

ditcher, showing use of 

blades to slope ditch 
walls. 











of cutter blades at- 




























tached to either side of 


the digging wheel AzgleSraceto&, 








frame on the wheel 





type ditchers. They are 


set so they will cut a $x 6" Tempered 
trench with a slope of Stee! Blade 





about two to one. The 
bottom of the blades 
are set comparatively Angle Brace 


close to the wheel fo Truck Frame 





frame and _ several 
inches up from the bot- 
tom of the ditch. 

When the cutter 
blades are attached the machine is consequently slowed 
down. This permits the buckets to handle the additional 
dirt pulled down from the side walls. The slower movement 
of the machine also reduces the stresses imposed on the 
braces holding the blades rigidly. Usually the machine's 
conveyor is extended to keep the spoil bank farther out 
from the edge of the trench. 

The blades are made from lengths of a high quality tem 


pered steel six inches wide and about half an inch thick. 
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Normal Section of Trench 


reer Haaes 


At the top the long cross member 


is bolted to the blades at one end 
and to the first cross member on 
the forward end of the wheel 
frame. The bottom is similarly 
braced. At the top the attach- 
ment is further braced by an 
angle brace going back to q 
cross member on the rear end 
of the wheel frame. 

On a recent job in Illinois the 
contractors encountered caving 
trouble while ditching through 
bottom land. At the time the 
machine was digging a ditch 66 
inches deep and 32 inches wide, 
Blades were attached and set at 
angle so the top width of the 
ditch was 60 inches. The bottom 
end of the blades extended 
downward within 18 inches of 
the bottom, permitting the bot- 
tom 18 inches to be cut at nor- 
mal width by the digging wheel. 

Ordinarily this aux- 
iliary equipment or nec- 
essary material for its 
construction is carried 
in stock at the nearest 
base for spare parts. 
This permits its being 
trucked to the job a 
few hours after it 1s 
ordered. 

lhe method was first 
used several year ago 
when one of the first 
big gas lines was being 


laid through rice fields. 


The sloping ditch minimized most of the caving troubles, 


but it was frequently necessary to throw the spoils on both 


sides of the ditch and pump the water out of the ditches. 


Such an attachment is not practical to use except where 


the ground is soft and the digging easy. Even under such 


conditions the bolts holding the bracing members are some- 


times sheared off. But for the short cuts through caving 


ground the attachment has saved the contractors consid- 


erable delay. 
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Wound-rotor motor, Type MTO, with 
two adjustable speeds, available in rat- 
ings of 35/15, 50/20, 55/25, and 
75/35 hbp., 440 volts, 50 or 60 cycles— 
suitable for belt or drrect drive 





ONE MOTOR 


; - - for Every Power Operation 


ERE’S a motor that can be used with every type of rig for a pro- 
ducing well. On the pumping connection, the number of 


; GENERAL ELECTRIC also strokes per minute can be adjusted to meet the exact requirements 






furnishes complete electric of each well, without changes in gears or pulleys. ‘In any pulling 
ocak ee ee pump- operation, the torque, speed, and acceleration are all under the 
ing an rilling requirement . 1° . or 

st of the oil fields — including control of the operator. This feature facilitates “spotting” the load 

a0 such new G-E developments as and avoids unnecessarily heavy starting current and mechanical 

= automatic weight control and « ; 

, Geiaunans data tor onsers shocks. ‘The high torque (425 per cent, or more, of full-load 
ng drilling. torque) and unusually high thermal capacity permit overload per- 
Is. ° . ° ° 

A nearby G-E office will be formance far in excess of that available with other types of drives. 
Cd, " : . . . 
hr — supply niga ve Type MTO motors with unit control are available through G-E ware- 
th 10n on any oil-fie i 

power application. houses located near your operations. 

2.00-49% 

* 00-4938 
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ing 
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SALES AND ENGINEERING SERVICE IN PRINCIPAL CITIES 
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HE Natural Gasoline Association of America’s new 

grading system became solely effective January 1. 

The description shown below includes all the speci- 
fications which apply to natural gasoline. 

Natural gasoline is a liquid petroleum product consisting 
of the heavy hydrocarbons extracted from natural gas by 
such means as compression, absorption and other processes. 

Natural gasoline is defined further for commercial pur- 
poses by the following specifications: 

1. Vapor pressure—10 to 34 pounds per square inch 





absolute at 100 degrees F. (Reid). 
2. Percentage evaporated at 140 degrees F.—25 to 85. 
3. Percentage evaporated at 275 degrees F.—not less 
than 90. 
4. End point—not higher than 375 degrees F. 
5. Corrosion—non-corrosive. 
6. Doctor test—negative, “sweet.” 


7. Color—not less than +25 (Saybolt). 

In addition to the above general specifications, natural 
gasoline shall be divided into twenty-four possible grades 
on a basis of Vapor pressure and percentage evaporated at 
140 degrees F. 
range of + pounds and a range of 15 per cent in percentage 
evaporated at 140 degrees F. The maximum vapor 
sure of the various grades shall be 14, 18, 22, 26, 30 and 34 
pounds, respectively. The minimum per cent evaporated 
at 140 degrees T°. shall be 25, 40, 55 and 70, respectively. 
Each grade shall be designated by its maximum vapor pres- 
sure and its minimum per cent evaporated at 140 degrees F-., 
as shown in the accompanying table. 

The A. S. T. M. distillation point of 140 degrees I. 
applies to barometric pressures of 740 mm. other 
pressures, the temperatures shown in the fol- 
lowing table must be used instead of 140 degrees F.: 


Each grade shall have a vapor pressure 


pres- 


For 
barometric 


754 mm. 141° I 669 mm. ae 
740 mm. 140° F. 655 mm. 134° F. 
726 mm. 139° F. 641 mm. 133° F. 
712 mm. 138° F 626 mm. 132" F 
697 mm..... Ko 612 mm. 131° | 
683 mm. 136° | 598 mm. 130° | 
Additional corrections shall be applied at the rate of 


one degree at 14.5 mm. 


Minor Revisions in Other Specifications 
In addition to the changes in volatility specifications de 


ew Natural Gasoline Specifications 
ow Effective 


Although the complete economic effects of the new nat. 
ural gasoline grading system can only be determined jy 
actual use of the specifications in the channels of trade 
the only uncertain factors in the equation are the one 
bearing on demand in relation to grade. The supply factors 
have been rather thoroughly analyzed and can be simply 
stated. : 


The 


system is the essential economic element. 


vapor pressure specification in’ the new grading 
On this specifica- 
tion depend plant yields and the uses to which the product 
can be put. The sole effective function of the distillation 
specification is to provide a barrier against abnormal prod- 
ucts or to provide a key to physical properties. 

Those describable factors in anti-knock ratings not ade. 
quately defined by octane numbers, such as lead respon. 
siveness and maintenance of anti-knock values over wide 
operating ranges, are all in favor of natural gasoline, 

An approximate rule for finding octane number of natural 
gasoline is 54 plus the vapor pressure; for example, th 
octane number of the 26-70 grade is 80. 

Some of the outstanding work of the Natural Gasoline 
Association of America carried on during the past year is 
outlined below: 

The residue gas curve was reviewed and reaffirmed. The 
accuracy of the original curve was proved. 

The Standard Casinghead Gas Contract Form is now uni- 
versally used in the industry. An amendment to the Standard 
form was prepared so that it is 
Department of the Interior for use involving public and 
Indian lands. 

Standard forms were prepared for inter-company account- 
ing. The Standardization Committee has about completed 
work on the standardization of tanks for natural 
gasoline. A report on production costs in various size and 
type plants will be released shortly. It is a result of ex- 
haustive study by the Economics Committee. 

The Gas Testing Committee revised the testing codes for 
The oil absorption 


now acceptable to the 


storage 


testing natural gas for gasoline content. 
method was dropped. The American \ssociation has 
been asked for its continued approval. A mode for using 
the Reid Vapor Pressure Method accurately was prepared 
and accepted by the Bureau of Standards and the A. 5 
T. M. Minor revision of the Method of Distillation Nat- 
ural Gasoline was made and approved by the A. S. T. M. 

The Liquetied Gas Committee completed specifications for 


Gas 





scribed in the preceding paragraphs, several minor changes — propane, butane, and pentane. The Technical Committee 
have been made, has prepared 4 
as follows: . ‘ pa mphlet. on 
Grades of Natural Gasoline blending  infor- 
(1) An omni- Percentage Evaporated at 140° F. mation. 
bus requirement = - _ 3 Ae 
: 25 10 By) 70 85 K:xhaustive fre- 
has been includ- 34 oe 
l i that E search work by 
> stz Oo g = a aa 
orgs a’ - Grade 34-25 Grade 34-40 Grade 34-55 Grade 34-70 the Pechnica 
A. oo Be = 30 oe 
wy BS . Committee Wl! 
per gi 8 te. ca 2¢ Grade 30-25 Grade 30-40 Grade 30-55 Grade 30-70 be started soon t 
rated < Z2/o de- = » ees 
rate at oe ; ; ne study vapor lock 
grees F. shall be ae Grade 26-25 Grade 26-40 Grade 26-55 Grade 26-70 : - le ; * 
; = 22 ing tendency 1 
not less than 90. _c ae une ae 
= Grade 22-25 Grade 22-40 Grade 22-55 Grade 22-70 actual 10s “1 | 
(2) The doc- z= 18 ice. Tests will be 
) ; $ es ll 
tor test as applied az Grade 18-25 Grade 18-40 Grade 18-55 Grade 18-70 run dur ng di 
to natural gaso- .< 14 . seasons of the 
line has been 2 10 Grade 14-25 Grade 14-40 Grade 14-55 Grade 14-70 vear, on numer- 
” . e a0 
standardized. ous types ot cams. 
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1DECO 


Standard Steel Buildings 

Gas & Oil Drilling & Pumping 
Equipment 

Electric Power Transmission 
Equipment 


ROOTS-CONNERSVILLE 


Blowers 
Gas Pumps 
Boosters 
Exhausters 
Pumps 
Meters 

STACEY 
Stacey-Klonne Dry Seal Holders 
Telescopic Holders 
**Bullets”’ 
Purifiers 
Stacks 
Tanks 
Penstocks 














PROFITS DEPEND UPON LOWERED PRODUCTION 
COSTS --- MORE TODAY THAN EVER BEFORE 


Obsolete equipment can’t be tolerated in these days when “the 
survival of the fittest” ceases to be an interesting theory and becomes 
a stern reality. Profits are to be made — worth-while profits — in 
the oil industry, as in other industries, but only by those equipped 
to produce on an economically sound basis. Only when oil is lifted 
economically can it be lifted profitably. Today out-of-date pumping 
equipment means “‘out-of-the-running” where profit is concerned. 
IDECO A-3 Pumping units are built to meet conditions requiring 
lowered production costs. It will pay you, as it has done others, to 
investigate the advantages of this new pumping unit.—Write or wire 
for further information. 


INTERNATIONAL DERRICK & EQUIPMENT, Columbus, Ohio 


New York 
Los Angeles 


January, 1932 


Pittsburgh 


Cincinnati 


Fort Worth 


DIVISION OF INTERNATIONAL-STACEY CORPORATION 


Wichita Tulsa 
Maracaibo 


Connersville St. Louis 
Buenos Aires 


Detroit 
Shreveport 


Marietta 
Beaumont 


Chicago 
Houston 






Branches and Stocks in every active oil field 





Paint Is a Valuable Oiul-Well 






Equipment Protection 


IDESPREAD application of paint coatings to equip- 

ment is an important oil field development of the 

past few years. The outstanding advance- 
ment in the use of this protective commodity has been the 
adoption by several oil companies of a practice of coating 
almost all producing equipment. Metal surfaces, such as 
stock and storage tanks, have been painted for a number 
of years, but application of paint material to actual pro- 
ducing equipment; for example, pumping well-head 
flow connections, is a comparatively new 
practice. 


recent 


jacks, 
separators, etc., 


equipment 
heretofore 
Painting 
has 


Manufacturers paint this type of 
when made, but few operating companies have 
made any effort to keep these materials coated. 
above-ground well-head connections, 
found to have a preserving effect, as it prevents rust caused 
by exposure to weather conditions, oftentimes retards cor- 
rosion from chemicals in the oil and in addition gives a 
neat, clean appearance to the property. 


ordinarily 


jacks, etce., been 


It has only been in the last few years that corrosion from 
weather elements has been given a deal of thought 
by oil men. It is a matter of common observation that a 
piece of iron or steel placed so that it is sometimes in water 
and sometimes in the air rusts somewhat rapidly, but if 
this piece of equipment is covered with paint, or any other 
water-resistant substance, the rusting will be much slower. 
Rusty gate-valves have been common in practically all oil 
fields, and such conditions have been detrimental to a long 
serviceable life. The same conditions apply to pumping 
jacks, separators and particularly to any equipment through 
which crude oil passes. 


great 


Corrosion to producing equipment caused by chemicals 
in the oil is a frequent occurrence on the inside of 
gate-valves, pipes, etc. This soon promotes leaky connec- 
tions which initiate corrosion from the exterior, and greatly 
its destructive work; an action that 
paint coatings. 


most 


increases the speed of 


can largely be overcome by 


paints for oil field use factors are to 
the most important are cost and protective 


companies now using a standard 


In choosing many 
be considered, 
value. There are 
color for all materials and these concerns have been able 
to reduce the initial cost of paints by buying in large quan- 


many 


tities. The cost of paints becomes practically a negative 
factor when it is considered that approximately three- 
fourths of a paint job cost is usually labor and that a large 
part of the investment may be sacrificed by an attempt 
to save a few 
cents on mate- 
rials per gallon 
of paint, there- 


by obtaining 
cheap auxiliary 
pigments for 
mixing with 
good pa ints 
which gives an 
inferior paint- 
ing job. 


A neat, 














well-painted lease tank battery. 


I here are several requirements for a good protective 
paint in the oil fields, as it is subject to contact with many 
different chemical elements. Different paints are Naturally 
required for different applications, and it is best to consti 
someone familiar with paint qualifications before choosing 
a particular type of paint. 

Application of paint coatings in the field is different frog 
shop work, in that shop work usually consists of painting 
new materials that are free from rust and corrosion, The 
best paint is not foolproof. Any good grade, well applied 
will outlast the paint careless) 
rusty surface. 


surface best 


dirty or 


onto a clean 
applied to a 
Cleaning 
by steel scrapers, which do a good job on smooth and easih 
surfaces, but and chisels ar 
needed to clean bolt heads and other similar places. 


is done in several ways. The most common js 


accessible special scrapers 
Excel- 
lent cleaning on fairly accessible surfaces may be done at 
reasonable cost by means of power-driven rotary steel 
brushes. Sand-blasting is a highly effective means, particu. 
larly when doing the work in shop and the proper equip. 
ment may be installed. Another means of cleaning is the 
boiling of equipment in special cleaning chemicals, mam 
of which are highly effective. . 

Colors in use in the oil fields are of various shades, many 
companies using dark colors, which prevent staining by oils, 
ete., other and aluminum, both 
which give an unusually neat appearance and help to limit 
evaporation by reducing the temperature from rays of the 
sun. 


common colors are gray 


as most frequently 
same color as the 


If a surface is to be given two coats, 


is the case, and the second coat is of the 


first one, it is not easy to be sure that the second coat is 
applied perfectly over the first. To reduce the possibilities 
of missing spots the two coats are commonly of a little 


different color. 

A very outstanding example of the use of paint on wel 
equipment is in the Van Pool of Van Zandt County, Texas 
This field is on unitized acreage operated under the super- 
vision of the Pure Oil Company. All derricks, well con- 
nections, separators tanks and other equipment are 
coated with a light paint. Since the entire field i 
under the direction of one company all wells are alike i 
equipment and coloring, with the effect that an unusual pic- 
ture of neatness and care 


lease 
gray 


is given the observer. 

Paint coatings to equipment are being applied not only in 
the new fields, but in many of the older producing areas 
Many district 
foremen ate 
keeping old 
pro ducing 
properties in < 
neat and cleat 
condition 
through appl 
cation of paint 
to old equip 
ment. 


———— 
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i ER FORMANCE OF SKF BEARINGS MAKES OIL 


HISTORY? 


WHERE PERFORMANCE TAKES PREFERENCE OVER PRICE 


You may buy a bearing 
as a bargain but try and 
get a bargain out of using 
it, for nothing is apt to 
cost so much as a bear- 
ing that cost so little, 


JANuary, 1932 


Two Sts Spherical Roller Bearings 
on the six-inch pinion shaft of the Lucey 
completely enclosed Oil Bath Rotary are 
definite evidence that, for the tough jobs 
of the oil industry, S&SF Per- 
formance Takes Preference Over 
Price. Just one more manufac- 
turer making sure that the handi- 
caps of severe service conditions 
will not affect the dependability 
of his equipment. 





And this being forehanded pays. Opera- 
tors get the feeling that SHfSF’s will not 
give trouble when difficult problems are 
under way. SS ruggedness and stam- 
ina show on brute work and con- 
tinue throughout a remarkably 
long life. Never requiring ad- 
justments and easily maintained, 
one can readily see why, “A 
Promise is Only a Promise but 
... GUUS Performance is History.” 





SKF INDUSTRIES, INC. 40 EAST 34th STREET, NEW YORK, N. Y. 2813 








oaKE 





Ball and Roller Bearings 

















PROGRESS IN FRACTIONAL 





HE last year has seen many improvements in the de- 
sign of petroleum distillation equipment. The tendency 
has been toward larger units and higher efficiencies. 
Large units are generally more economical than smaller 
ones, due to the decreased number of parts for a given 
quantity of finished product and lower operating charges. 
Modern distillation units can be run for long periods 
without necessity of shut downs for maintenance or inspec- 
tion. This is an important feature in making the larger 
units economical, since frequent shut downs would make 
outage Properly designed units are ar- 
ranged so that heat exchangers may be by-passed to permit 
cleaning without shutting down the entire equipment, the 
heat exchanger being the only portion oi the complete dis- 
tillation unit which need be overhauled frequently. 


losses prohibitive. 


AS tar as 5 
known the larg- 
est crude distilla- 
tion units run- 
i.nge to high 
grade lube stocks 
including over- 
head cylinder 
stock are the two 
14,000 - barrel - 
per-day two-stage 
units in a large 
Southern re fin- 
Cry. These two 
units consist of 
atmospheric and 
vacuum stages, 
each complete 
with its own tube 
still, tower, heat 
exchanger and 
pumping = equip- 
ment. In ad- 
dition to the ordi- 
nary vacuum 
stage is a_vac- 
uum flash jug 
which processes 
the bottoms re- 
ceived from the 
large vacuum 
tower. A maxi- 
mum yield of overhead cylinder 
under a higher vacuum than could be obtained in the lower 


stock is thus produced 
section of the vacuum tower. 

The entire crude charge of each unit is pumped through 
heat exchangers in the overhead vapor line from the atmos- 
pheric stage, the overhead vapor and wax distillate lines 
from the vacuum stage. After being preheated the crude 


enters the atmospheric tube still and flows first through the 


convection section and then through the radiant heat absorb- 
ing tubes in the roof of the still. The oil is heated 

temperature of about 600 degrees F. being dis- 
charged into the flash chamber at the bottom of the atmos 
pheric tower. The tube 
which heats exhaust steam for process work in the tower. 
Most of this steam is delivered to the Pas oil reservoir at 


* Foster-Wheeler Corp 
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before 








Two-stage distillation unit showing vacuum flash jug in the foreground. 

barrels of crude per day, which is run to eight different fractions, including overhead cylinder 

stock. A duplicate unit is just beyond the unit in the foreground. The two units are placed 

together on a plot 140x220 feet. The compactness of these units is a striking contrast to the old 
fashioned shell still batteries, some of which were a mile in length. 


still is fitted with a superheater 


—— 
the bottom; the balance is used at the various internal 
ping sections. 
charge into gasoline, naphtha, kerosene and light gas oj, 
The residuum consisting of heavier fractions js taken 
from the atmospheric tower by hot oil pumps and delivered 
to the vacuum tube still. The vacuum tube still increase 
the temperature from about 500 degrees FF. 
degrees F. before the reduced crude is discharged into the 
vaporizing chamber at the bottom of the vacuum in 
The vacuum tube still, like the atmospheric tube still. ; 
equipped with a superheater in which exhaust steam fo; 
process work within the vacuum tower is superheated. Th 


strip- 
The atmospheric tower fractionates the crude 


to 780 or gy 


vacuum tower fractionates the reduced crude from the at. 
mospheric stage into gas oil, wax distillate, heavy way 
distillate and overhead evlinder stock. The vacuum stage 
is equipped 

heat exchangers 
and_ final coolers 
ot the shell 

tube type. Vac- 
uum for this 
tower is main- 
tained by stean 
jet air pumps for 
the removal oj 
non - condensabk 
vapors and a bar- 
ometric conden- 
ser for the con- 
densing of steam 
used for process 
within the tower, 


mas R tas” 


The vacuu 
equipment must 
necessarily 
placed on the 
overhead vapor 
line at the top 01 
the tower in or- 
der to make th 
vapors flow up- 
: ward through the 
aaa er series of bubble 
This unit charges 14,000 trays within the 
tower, — vacuum 
balance lines are, 
of course, placed 
between vacuum rundown tanks and the vacuum system. 
It is obvious that the absolute pressure at the bottom oi 
the tower is considerably higher than the pressure prevail- 
ing at the top due to the pressure loss oan each bubble 
tray. On the other hand, to get the maximum yield | 
overhead cylinder stock, maximum vacuum must be obt 1ine 
at the bottom of the 
difficulties a vacuum flash jug is provided for receiving 
bottoms from the vacuum tower. 


tower. ‘To overcome these ae 


This flash jug is connected directly to the vacuum actuat- 
highest vacuum 


ing system so that it operates under the 


which can be obtained with the cooling water available 


Thus a considerable increase in yield 


stock is obtained without additional heating and with 4 


minimum amount of process steam. The saving 1s twofold 


inasmuch as a tower which would provide the 
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DISTILLATION UNITS | icéiaw. 





yield of cylinder stock would have to be considerably larger 
and therefore more expensive than the tower used. The 
other saving results from the materially smaller amount 
of steam required in the operation when the flash jug is 
used. 

The increased size and efficiency of modern units is fur- 
ther demonstrated by a large rerun unit in an Eastern re- 
fnery which primarily processes Pennsylvania crude. This 
rerun unit handles a total charge of 8,000 barre’s of 28.5 
degrees A. P. 1. gravity of pressed wax distillate or a charge 
of 8.000 barrels per day A. P. I. 
tion or a combination of pressed wax distillate and bright 
stock solution. The primary saving in a unit of this kind 
is that the single unit ac- 
would 
two 


gravity bright stock solu- 


complishes what 
normally require 
units almost as large as 
the one used. The op- 
eration is continuous and 
the desired final prod- 
ucts are removed from 
the tower in separate 
In addition to 
function, this 


streams. 
its novel 
rerun unit 
several unusual 
Examination 


incorporates 
features 
of design. 
of the accompanying 
photograph shows an un- 
usual tower insulation 
covering. The tower is 
insulated with the usual 
magnesium-asbestos com- 
position. The insulation 
is in turn covered with 
sheet aluminum 
provides an 


which 
attractive 
and maintenance free 
weather-proot shield. 


2 
gil 


The tower is equipped 


With special stripping 


sections made necessary 


i 
nt ee 


because of the diversity 
of operation and 
ucts desired. 

The tube still of the 
unit is built for the most 
economical means of fir- 


prod- 


ing depending upon full 
Prices. It is 


distillate or a mixture of the two. 
equipped 
with hopper bottom for ash disposal and pulverized fuel 
equipment for firing in pulverized from the cheapest grade 
of solid fuels. The burners are designed for either pul 
verized fuel or oil burning or a combination of both. The 
still is equipped with hollow air-cooled walls which provide 
preheated air for use in the pulverized fuel equipment. This 
arts necessary for drying wet fuel, reducing power costs. 
fo date the unit has heen fired by fuel oil, pulverized 
petroleum coke, and pulverized bituminous coal. 

The largest reduced crude vacuum distillation unit in the 
World also went into o This 


It was designed for run 


srt peration during the past year. 
unit is in an Eastern refinery. 
nine  - . , oie ial 
ung Mid-continent, but in addition has also charged re 
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8,000 barrels per day rerun unit charging bright stock solution or pressed wax 
: v At the left is the tubular heater, fired by 
pulverized fuel and at the right is the pump house and receiving house. 


duced crudes from Pennsylvania, Barbara Hill and Refugio 
fields. | 
The unit fractionates the residuum from 20,000 barrels of 
crude per day after the lighter fractions, constituting about 
50 per cent of the original charge, have been removed. The 
products recovered are gas oil, wax distillate, heavy wax 
distillate, and overhead cylinder stock and a residuum of 
heavy flux. The tower which handles this charge in a 
continuous stream is 21 feet in diameter and is equipped 
with complete accessories, including vacuum actuating Sys- 
tem, heat exchangers, condensers and final coolers. The 
heat exchangers and condensers are of the shell and tube 
type and the final coolers are of the tank and coil type. 
crude 
fom charge is preheated to a 


The original 


temperature of approxi- 
mately 260 degrees F. in 
the vapor _ heat ex- 
changers of the existing 
battery of shell type top- 
ping stills. The heat ex- 
changers of the vacuum 
unit further preheat the 
crude to 350 degrees F. 
before it is returned to 
the shell still battery. The 
reduced crude is returned 
from the topping stills at 
a temperature of about 
500 degrees F. and is pre- 
heated in the vacuum 
tube still to 780 or 800 
The charge 
is then delivered to the 
vaporizing chamber of 
the fractionating tower. 


degrees F. 


Maximum yield of 
overhead cylinder stock 
is obtained by the use of 
highly superheated steam 
in the tower. Ordinarily 
all of the overhead cylin- 
der stock is taken from 
the tower at a single cut, 
but provision is made in 
this unit for taking off 
two streams of overhead 
cylinder stock when de- 
sired. When the cylinder 
stock is removed in two 
cuts, one has a viscosity of 125 and the other a viscosity of 
300. Otherwise the operation of the tower is. similar to 
vacuum towers of 14,000 bbls. per day crude units described 
above. 

One of the largest topping units in the world is a single 
pass atmospheric unit which has now been in service about 
a year handling 15,000 bbls. per day of asphaltic base crude. 
This unit operates according to the arrangement indicated 
on the flow diagram PO-311-32. 
covered overhead and are condensed in shell and tube type 
heat exchangers. 
ered as liquid side streams, and a fuel oil is obtained as 
residuum. 


Gasoline vapors are re- 


Naptha, kerosene and gas oil are recov- 
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The crude charge to this unit is preheated in exchangers 
before being delivered to the tube still. The tube still in- 
creases the temperature of the crude to 600 degrees F. and 
discharges into the vaporizing chamber at the bottom of the 
fractionating tower. The principal difference between this 
unit and the atmospheric stage of the 14,000 two-stage unit 
described above is the use of a settling tank necessitated by 
poor grade of crude sometimes charged. Before entering 
the still the preheated charge is delivered to the settling 
tank, where it remains about one hour, which is sufficient 
time to allow most of the sediment and water to separate 
out. The tank is insulated so that very little heat is lost 
while the settling occurs. 

One of the most interesting distilling processes developed 
in recent years is the low temperature rerunning or pres- 
sure distillate. This distillation is accomplished without 
heating the distillate above 275 degrees I’. at any point in 
the cycle, so that none of the anti-knock or other valuable 
characteristics of pressure distillate are neutralized. 

The equipment is a two-stage atmospheric-vacuum unit 
complete with all accessories, such as heat exchanger, vac- 
uum actuating system, run down tanks, coolers, pumps, ete. 
The only difference noticed in a superficial examination is 
the changed proportioning of the fractionating towers—the 
towers are large in diameter and low in height. Several 
of these units have been installed; the one shown by the 
accompanying photograph has a capacity of 8,000 bbls. of 
acid treated pressure distillate per day. 

The charge is preheated in the heat exchanger of the 
overhead vapor line from the atmospheric tower and deliv- 
ered to the tube still at a temperature of 165 degrees F. 
The path of oil through the tube still is rather unusual in 
that the preheated charge flows only through the roof tubes, 
where it is exposed to the radiant heat furnace. The charge 
leaves the roof tubes of the still at 
degrees F, 


a temperature of 275 
and enters the flash chamber in the bottom of 
the atmospheric tower. The overhead vapors which are 
fractionated by passing through the several bubble trays 
are condensed by the shell and tube type exchanger and 
cooled in the tank and coil type cooler. The water is then 
separated out and a portion of the condensed gasoline is 
pumped to the top of the tower as reflux. 

Steam which has been preheated in the tube still is passed 
into the reservoir of distillate at the bottom of the tower 
stripping off the lighter fractions. The bottoms from the 
atmospheric tower are circulated through the convection 
tube tank of the atmospheric still, where they are reheated 
to the original temperature of 205 degrees F. Part of the 
reheated pressure distillate is returned to the atinospheric 
tower and part is delivered to the vacuum tower. 

The vacuum 
tower 


CHARGE PUMP 


operates 








high vacuum, bubble through the trays in the upper 


: Portion 
of the tower and are condensed in a shell and tube type ex 


The condensed overhead flows through a y 


changer. acuum 
run down tank, whence same is sent to the top of the towe 
as reflux, and the balance pumped to storage.  Residuym 
from the bottom of the vacuum tower is reheated jn the 
vacuum tube still to the original temperature of 275 degrees 
I’, so that the temperature is maintained in the reservoir 
Accumulation is prevented by constant removal of bottoms 
from the tower, these bottoms being cooled in a tank and 
coil type cooler, from which they are sent to storage, The 
final residuum is used as charging stock for the cracking 
piant. 

This type of equipment is very important for obtaining 
a maximum yield of premium motor fuel from acid treated 
pressure distillate. It is essential that the operation be car. 
ried on at low temperature because the chemical compounds 
in the solution potymerize or decompose at elevated tem. 
Another effect of high temperature distillation 
the formation of sulphur-dioxide 
High temperature may also cause 


peratures. 
which is overcome is 
which causes corrosion, 
the formation of compounds which render the gasoline 
unstable to light and high in gum content. Steam stills 
have been used in the past to obtain these results, but the 
high steam consumption has rendered the steam still w- 
economical in comparison with the high ethciency of the 
direct fired still. 

Another new development is the vacuum flash jug for 
running Dubbs residuum to a salable asphalt obtaining as 
Such a unit was 
recently put into service at a Midwest refinery. This type of 


overhead a cracking still charging stock. 


unit promises to be an important source of revenue to many 
refiners who have trouble at present in disposing of crack- 
ing plant residuum at a profit. This unit is extremely simple 
in design and economical in operation inasmuch as the 
residuum is received from the cracking plant at a tempera- 
ture high enough to dispense with further heating. The 
only heating necessary in the entire unit is the superheating 
of process steam and this is accomplished in a small sepa- 
rately fired superheater. 

Residuum from the cracking plant is received at a tem- 
perature of 700 to and is pumped into the 
flash jug in a continuous stream at the rate of 1,000 bbls 
per day. The vacuum the overhead 
vapor line creates a high vacuum (50 mm. of mercury ab- 
solute pressure). The lighter fractions or 
into vapor at the reduced pressure and pass up through 
the tower. They are condensed by a shell and tube type 
condenser which discharges to the vacuum run down tank 
immediately below the condenser. The gas oil is. then 

cooled so that it may be 
handled and is te 


725 degrees F. 
actuating system in 


gas oil flash 


safely 
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of 150. There are a number of uses for this 


grade of asphalt; it is readily marketed. 
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Hook-up of cementing trucks. 


NE of the most interesting phases of drilling opera- 

tions in the new Greasewood Dome field, Colorado, 

is the method of cementing casing strings. The bot- 
tom hole temperature is quite high, which accelerates the 
hardening of the cement, consequently all cementing oper- 
ations must be speeded up to the maximum and ice used 
to cool the circulating mud to prevent large quantities of 
cement setting in the casing. 

Speeding up cementing operations has resulted in estab- 
lishing what is considered a record time for cementing a 
string of 95¢-inch casing at 5,500 feet. The Continental 
Oil Company's Gadbois No. 1 was cemented with 900 sacks 
of cement in the total time of 34 minutes. It took 13 min- 
utes to mix the 900 sacks of cement and 21 minutes to 
place the top cementing plug at 5,440 feet. 


E. F. Moran was the contractor and Halliburton Oil 
Well Cementing Company did the cementing. It was 
largely due to their co-operative efforts and the arrange- 
ment of mechanical equipment that the well was so quickly 
cemented. Two cement trucks and three cement mixers 
were used, the trucks being placed cn the uphill side of 
the well, with the slush pits between the well and _ the 
trucks. 
slush pit and the cement was discharged from mixers to 
this tank, where the regular 
slush pumps picked it up and 
pumped it into the hole. After 
the pipe had been landed the 
well had free circulation — a 
factor that doubtlessly aided in 
the rapid placing of the cement 
in the hole. 


A large galvanized tank was placed in the cooled 


This is not the only well 
in the field where a quick 


Se — 


The men in charge at the cementing 
of the Juhl-Johnson well, from left 
to right: Cyclone O’Donnell, Hialli- 
burton cementer; Carl Ludders, super- 
intendent Re'ter-Foster; H. C. Gloeck- 
ler, vice-president, Halliburton Oil Well 
Cementing Co.; Jay Taylor, Hallibur- 
ton division superintendent; Fred Man- 
ning, drilling contractor; Lloyd Terry, 
partner of Manning; Jabe Tidwell, 
Halliburton driver; Perry, tool-pusher 
for Manning & Terry; Buck Bedding- 
field, Halliburton cementer; H. W. 
Shutton, Halliburton driver. Photo 
taken by C. P. Parsons, field engineer 
for Halliburton. 
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5500 Feet 

of Casing 

Cemented 
in 

34 Minutes 


v 


cementing job has been successfully carried out. On the 
Reiter-Foster Oil Corporation’s Juhl-Johnson No. 1, 909 
sacks of cement were dumped in 12 minutes and the total 
cementing time was 48 minutes. 


On all the wells now being completed in the field jee 
is used to aid in getting the cement behind the casing, from 
14 to 18 tons being placed in the mud circulating pits prior 
to running casing. 
temperature of the drilling fluid to help overcome the accel- 
erating effect of high bottom hole temperature on the set- 
ting of the cement while it is being pumped down the pipe 
and up around the outside of the casing string. After the 
pipe has been landed this cooled mud is used for circulating, 


The obiect of the ice is to reduce the 


Since about 900 sacks of cement are used in setting the 
95-inch casing at a point below 5,000 feet, which amount 
fills up several thousand feet behind the casing, it may 
readily be seen that it would be difficult to successfull 
place this amount of cement in direct contact with a high- 
temperature hole. By cooling off the circulating mud while 
running casing, it allows the operator to circulate this 
cooled mud after the casing has reached bottom, thereby 
reducing the temperature of the hole just before cementing. 
An additional amount of ice is placed in the cement mixing 
water as a further aid in retarding the setting of the cement. 
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of Diesel 


Importance of Accurate Alignment 






Bearings 


By CHARLES C. KEANE, Division Machinist, Great Lakes Pipe Line Co. 


HE renewal and adjustment of Diesel engine main 

bearings is an art that should be undertaken only by 

those thoroughly acquainted with the reaction of a 
crankshaft when in alignment and misalignment. <A mis- 
aligned bearing will cause a fracture in the largest crank- 
shaft and several such bearings in a multi-cylinder bed plate 
make operation of the unit positively dangerous. 

Tools necessary for renewal or initial installation of a 
set of main bearings should include good scrapers, a set 
of inside micrometers, a bridge gauge with micrometer head, 
a dial indicator, feeler gauges and a high grade groove base 
level. 

Diesel engine main bearings may be classified generally 
as vertical engine and horizontal engine bearings. There 
are many different designs of both, but as a sample instal- 
lation, a six-cylinder vertical engine having eight bearings 
will be used. 

It is assumed the bearings are concentric cast-iron shells, 
lined with high grade babbitt, accurately machined inside 
and out, upper and lower halves interchangeable with 14-inch 
shimming between the halves to permit adjustment of run- 
ning clearance. 

The factory method of installation is as follows: 

The engine bed plate is carefully leveled and bolted se- 
curely to the test floor girders. The plane machined sur- 
face on which the cylinder frame stands is thoroughly scru- 
tinized for any distortion that may have cecurred due to the 
bolting down process. This serutiny is made with the aid of 
master straight edge about six feet long, which discovers 
distortion readily by means of feeler gauges. The bed plate 
being free of all strains, the main bearing caps are removed. 
The lower half shells are fitted in their respective places, 
each receptac'e and shell being similarly stencilled. It is 
good practice to lap the lower half shells in place with 
medium grade grinding compound. The upper half shells 
are fitted in similar manner to their respective caps and 
stencilled to coincide with the lower halves. All shells are 
removed, cleaned and given the initial fit, which is made on 
a cast-iron, hollow, ground finish mandrel, having its diam- 
eter equal to the crankshaft journals. An 80 per cent 
bearing surface should be secured in this initial fit, after 
which the lower halves are placed in the bed plate ready 
for aligning. 

The mandrel, which is light and easily handled, consider- 
ably speeds up the time taken in fitting the bearings. Its 
length covers about four bearings, beginning at the flywheel 
end. The first four bearings are scraped until a good fit 
and perfect leveling are secured. 

The mandrel is then moved to cover bearings numbers 
two, three, four and five. Number five is scraped to align- 
ment with the preceding four bearings and the mandrel is 
then moved one bearing at a time until the eight bearings 
are aligned, properly fitted and level. Skillful scraping 
can only be attained by constant practice; in fact some work 
men never learn how to use a scraper properly. 

The crankshaft is lowered in place and the thrust collar 
adjusted. The lateral given this collar depends on the en- 
gine shaft size, speed and system of lubrication. A 600-H.P. 
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engine with pressure lubrication and an 11-inch shaft should 
run on .015-inch to .020-inch thrust collar lateral. 

In properly designed engines the thrust is taken up at 
one place in the shaft only. This permits free lateral ex- 
pansion on both sides of the thrust bearing. The crankshaft 
is rotated in the lower half bearings and tested for bearing 
surface. After fitting with the mandred very little adjust- 
ment is needed to get the shaft straight and level. The 
upper half bearings are set in place and tightened down by 
the caps minus the shims. The shaft is now ready to check 
for weave in the various cranks. Usually in a vertical 
engine, weave checking between top and bottom centers 
is all that is necessary. The checking is done with an inside 
micrometer, and highly finished crankshafts have gauge 
points between the webs. It is absolutely essential to have 
the top half bearings tightly clamping the shaft, as shafts 
of large diameter will not distort in case of a low bearing, 
unless sufficient weight is brought to bear on them. 

A low bearing in a multi-cylinder engine should be readily 
found. If it is between a pair of consecutive cranks it will 
distort those cranks between top and bottom centers, and 
if it is at the ends it will affect only one crank, that is the 
one nearest to it. A high bearing will also cause a shaft 
to weave, but in the opposite direction. The micrometer 
measurements between top and bottom center of all cranks 
should not vary more than .002-inch or .003-inch, assum- 
ing of course, it is a straight and flawless shaft. 

Leads should be taken between the bearing halves to de- 
termine the amount of shims to be used. The running clear- 
ance is added to this .0005-inch per inch diameter of shaft 
may be safely used with pressure lubrication. 

A bridge gauge check of the respective bearings should 
be stencilled on the bridge gauge and kept for reference. 
A bridge gauge if properly used will detect low or worn 
bearings readily, but is of doubtful value on a shaft with 
irregularly worn journals. 

The upper half shells with shims may now be replaced 
and the caps clamped down in order, beginning at No. 1; 
after clamping each cap, the crankshaft should be rotated 
by hand power to see that no particular cap is binding the 
shaft. 

Such is the factory method of fitting and aligning main 
bearings. 

Performing the above described job in the field calls for 
a slightly different method. The cylinder heads, pistons and 
connecting rods should be removed, and, assuming it is a 
six-cylinder engine, chain blocks could be rigged over No. 
2 and No. 5 cranks, which should be in line on a six-cylinder 
four-cycle engine. The crankshaft could be picked up through 
No. 2 and No. 5 cylinders and the work done as in the fac- 
tory, with the exception that no mandrel would be used. 
Before picking the shaft up, it should be tested with a dial 
indicator to ensure its being straight. 


Shoulders showing on the journals should be removed 
by careful filing, and if the shaft has been operating under 
stress it should be thoroughly examined for fractures. 

When the lower half bearings are all fitted and in place, 
each one should be tested to see if it is carrying sufficient 
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weight. This testing may be done with a block of wood and 
sledge, the block being held on the bearing shell and tapped 
lightly by the sledge. A low bearing not carrying suffi- 
cient weight will move easily; a high one will be excep- 
tionally solid. If chain blocks are not available, jacks can 
be used to pick the shaft up, and whether chain blocks or 
jacks are used compression bolts and tie bolts should be 
used between and across the crank webs to prevent bending 
strains in the shaft. 

Another method in common practice is the use of a pull- 
ing tool to remove the old bearings and install the new ones. 
This method is all right if one or two bearings are being 
removed, but for a complete set it has many objections, the 
principal being false markings shown on bearings when an 
adjacent bearing has been pulled. 

It is possible to fit a complete set by using the pulling 
tool. It must be remembered it takes at least a half revolu- 
tion of the fly wheel, using the pulling tool, to remove each 
lower half bearing, or this continuous rotation of the shaft 
causes false markings to register on bearings not being 
pulled, making accurate scraping difficult. 

Renewal or complete installation of horizontal engine 
bearings is somewhat different from the same work on a ver- 
tical engine. To begin with, horizontal engine bearings 
differ very much in design. There are two-piece, three- 
piece and four-piece bearings. Some have concertric, inter- 
changeable shells, others have wedge adjusted bottom shells. 
There are three-piece, wedge adjusted thrust shells with 
floating caps, having numerous tie and compression bolts 
to prevent the bearings from floating, and four-piece wedge 
adjusted thrust and compression bearings with top and bot- 
tom quarters spherical self-aligning. All these types have 
their advantages and disadvantages. 
with bottom shell set at 30 degrees from the horizontal 
plane, rigidly clamped with shim adjustment between the 
halves, so that the crankshaft impulses are taken in the cen- 
ter of the lower half bearing, is one of the best in use. 
There is nothing floating or likely to float about thus bearing 


The two-piece bearing 





and a crankshaft thus supported has an excellent chance 
of running perfectly for years. 

In single cylinder engines the shaft lateral should be taken 
up by the main bearing nearest the flywheel. Thrust collars 
are rarely used on horizontal engine crankshafts, therefore 
the bearing taking the thrust should be a very snug fit A 
tween the shaft fillets. It is most important that the bottom 
bearings are a good fit, in alignment and level. If the two 
engine bearings are O. K. it is a simple matter to align 
the outboard bearings. 

In twin cylinder horizontal engines the crankshaft thrust 
is usually taken by the middle main bearing and this bearing 
should be a snug fit between the crankshait fillets. The usyg 
methods of fit, alignment and leveling should be used. 

Nearly all horizontal engine crankshafts are fitted with 
counter weights. 
is an excellent place to check the crankshaft weave. Two 


3etween the extreme end of these weights 


small opposite surfaces between the weights should fe 


chipped and carefully filed. Micrometer checkings may then 
be taken across these points. Self-aligning bearings have , 
spherical register which permits them to swing in line within 
certain limits. 
thicker than the other, this must be rectified by scraping, 

In ring oil bearings, particular attention should be paid 
to the crankshaft oil throwing rings and the oil catcher 
plates on the bearing sides. ‘These plates very often leak 
and are the cause of burned out or hot bearings. 

The plates should be a good fit, free from dirt, and there 
should be ample room between the plate and bearing side to 
permit easy passage of the overflow oil back to the bear- 


Of course, if one bearing happens to be 


ing cellar. 

Properly fitted bearings, with the right amount of run- 
ning clearance, clean high grade lubricating oil, of ample 
surface and running at a speed that is not critical, will last 
for years. 

he crankshaft of a horizontal engine should never be 
permitted to whip as this causes checking of the babbitt 


and short bearing life. 
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on any job, no matter how se- 
vere the test. The superior re- 
sults will convince you. 
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General view showing both retaining 
walls and concrete apron. 
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MAINTAINING CREEK CROSSING 
with (CONCRETE 


NNOCENT appearing streams are frequently the most as long as the line itself and was economical to build. 
troublesome water crossings operating crews have to The apron was built by gathering rocks from the creek | 


contend with. Especially is this true in the plains bed and its banks and dumping them over the line where 
country where streams and freshets, in the trough of a it crossed the channel. Concrete was then poured over the 


huge water shed, become torrents during a severe rain storm. rocks to hold them in place and prevent the cutting action . 
During such periods the water rips the covering from of the current reaching the pipe. 

submerged lines and often causes a break in the line. Re- Opposite the apron a retaining wall was built to prevent 

pair of the break, under such conditions, usually is a tem- the current from cutting farther out and at the same time 


porary measure because the stream often starts cutting a keep it from cutting behind the apron. Upstream, and start- 
new channel exposing the line to an attack from a different ing at the end of the apron, another retaining wall was 
angle. Under such conditions anchoring the line with con- built. This was at the point where the current made a side 
crete blocks or staking it in with piles frequently fails to sweep at the line and was threatening to undermine it just 


care for the changing course of the stream. before the pipe entered the stream. 
len years ago a 12-inch coupled gas line in Kansas often In constructing the retaining walls, forms 12 inches wide 


gave trouble, usually at a time when the line’s service was and sunk a couple of feet deep were made. The concrete 
needed, because a stream continued to wash out the cross- was reinforced with small diameter pipe. After the forms 
ing. Originally the line crossed the stream, 18 feet wide, were removed the retaining wall was further strengthened 
at a slight angle. Heavy rains caused the stream to swell by driving piling, made with four- and six-inch pipe, along- 
and start cutting a new channel. side the walls. 

As a result the current at- 
tacked the line at two points, 
one where it crossed directly 





over and again a short distance 
upstream where the current 
swung around and started cut- 
ting the dirt away from the 12., a - 


A ~— asiieaie 
= P . Cc ae a 
side of the line. ana L4P ley it 


To hold the line in place and Oe ae at a a ee A. coheed 
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Pr 
built over the line in the of plow wererele % 
stream bed and concrete re- 
taining walls were constructed 
to prevent a further change of 
course in the stream at this 
point. This work has been in 
ten years and during that time | 
the crossing has given no | Diagram of Crossing 
trouble. It will probably last seenicaiels siete tithe ame inane 
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FOR SHALLOW AND DEEP 
# WELL DRILLING 


le Farrar & Trefts Boilers are designed with par- 
ticular attention to the proper thickness of plate, 
te correct location and placing of stay bolts and 
te special care in locating and riveting seams so 
ns expansion and contraction result in no unusual 
or unequal strains. These boilers are built to 
stay tight! 


- Farrar & Trefts Boilers, Regular and Super- 
heaters, are made in a wide range of sizes. 
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if Continental Sells It...There Is No Better” 


THE CONTINENTAL SUPPLY COMPANY 


GENERAL OFFICES: ST. LOUIS 


THE CONTINENTAL SUPPLY CO., LTD.—224 Traders Building, Calgary, Alberta, Canada... Export 
Offices: CONTINENTAL EMSCO CO. INC.,—74 Trinity Place, New York—London Offices: 316-17 Dashwood 
House, Old Broad St.,E. C. 2, CONTINENTAL EMSCOS.A.R., 7, Strada Eminescu, Ploesti, Romania. 


An 
= KJ 















































PE-1-32-Grav 


January, 1932 

















































ombustion in the Refining Industry 


Article No. 2 





By SIDNEY BORN, PA. D. 


S it is quite important to know the percentage of sul- 

phur in fuels, we are giving herewith a method 

commonly used for the determination of sulphur in 
fuel oils. This method is also applicable to the determina- 
tion of sulphur in coke, coal, and tarry residues. 


(A, S. T. M. Method D129-27) Apparatus 

1. The oxygen bomb shall have a capacity of not less 
than 300 ml., and shall be of a design or construction such 
that no leaks shall occur at 
any pressure or temperature 
generated during the test and 
such that when the bomb is 
open liquid contents can be 
easily and completely drained. 
The inner surfaces shall be 
of materials that are chemi- 
cally and physically resistant 
to the process or products of 
combustion. The gaskets, in- 
sulating materials, etc., shall 
be, as far as possible, physi- 
cally and chemically resistant 
and in no event shall they 
undergo any reaction which 
would increase or decrease 
the sulphur content of the 
bomb liquors. 

2. The oil cup shall be of 
platinum, glazed silica, or 
other suitable material, with 
a capacity of not less than 
2.5 ml. nor more than 5.0 ml. 

3. Ifa platinum oil cup is 
used, the fuse wire shall be 
of platinum if a glazed silica 
oil cup is used, the fuse wire 
may be of either platinum or 
iron. No. 35 B.& S. gauge is 

















400 to 450 30 
450 to 500 27.5 i 
Above 500 . 25 


The leads from the firing circuit shall be attached, the 
bomb placed in a bucket of cold water, and ignited. The 
bomb shall be allowed to stand in the water for 10 minutes 
and shall then be removed. The valve of the bomb shall 
be opened, allowing the gas to escape at an approximately 
even rate so that the Pressure 
is reduced to atmospheric jp 
not less than one minute. The 
bomb shall be opened, and al] 
parts of its interior, including 
| rd the oil cup, rinsed with a fine 
jet of distilled water. Ajj 
washings, which should not 
amount to more than 350 nl. 





shall be collected in a beaker. 
Particular care should be 
taken not to lose, by splash- 
ing, or otherwise, any of the 
liquid contents of the bomb, 
The washings shall be filtered 
through a washed “qualita. 
tive” filter paper. The filter 
shall be washed _ thoroughly, 
Two milliliters of concen- 
trated MC1 and 10 mi. of 
saturated bromine water shall 
be added to the filtrate. The 
solution shall be evaporated 
to about 75 ml. on a steam 
bath or hot plate. Ten milli- 
liters of hot barium chloride 
solution shall be added ina 
fine stream or drop-wise t 
the hot solution, stirring dur- 
ing the addition and for tw: 














a convenient size. 3470-3475 minutes afterward. The solu- 
Solutions Required Gas Analysis apparatus. tion shall be allowed to stand 


4. (a) The distilled water 
and all reagents should be sulphur free, but in such cases 
where it is necessary to employ reagents not sulphur free, 
blanks shall be run and the figures thus obtained used to 
correct the results of actual determinations. 

(b) Barium Chloride—The barium chloride solution 
shall contain 100 g. of BaCle.2H20 per liter. 





5. (a) Twenty milliliters of distilled water shall be 
placed in the bottom of the bomb. From 0.6 to 0.8 g. of the 
oil to be tested shall be placed in the weighed oil cup and 
the weight of this charge shall be determined to an accuracy 
of at least +A0.002 g. The cup shall be placed in the proper 
position in the bomb, the ignition mechanism arranged and 
the bomb closed. Oxygen shall be admitted slowly until a 
pressure is reached as indicated by the following table: 


Minimum Gauge Pressure 


Capacity of Bomb, ML. Atmospheres 
300 to 350 40 
350 to 400 35 


over night, or shall be kept 
hot for one hour on the steam bath or hot plate, allowing 
the precipitate to settle for another hour, while cooling 
The supernatant liquid shall be filtered through an “ashless 
quantitative” filter paper, the precipitate washed with water, 
first by decantation, then on the filter, till free from chloride 
The paper and precipitate shall be transferred to a suitable 
weighed crucible, dried at low heat till moisture is evapor- 
ated, the paper charred (without flaming), and finally 
ighited at a good red heat till the precipitate is just burned 
white. A satisfactory means of accomplishing these oper 
tions is to place the crucible containing the wet filter pape! 
in a cold electric muffle furnace and to turn on the current ( 
Drying, charring, and ignition will usually occur at the , 
desired rate. 

(b) After ignition is complete, the crucible shall be 

allowed to cool to room temperature, and weighed. The 
use of a desiccator is not recommended. 


~ . . : - nin @ 
(c) From the increase in weight of the crucible tm! 
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percentage of sulfur 
shall be calculated 
from the formula: 











Percentage of sul- — 
fur = Grams ol : 
BaSO4 13.734 : , 
een sa sca F 
by 
a oe 
crams of oil used § 
_" 5 
Accuracy : 


6. Duplicate de 


terminations should 


agree to +2 per 
on the basis of the 
sulfur found. 

The determination 
of nitrogen in fuels 
is seldom required. 
It is determined by 
weighed 


cent 


burning a 
amount of the fuel 











Vescecces' 








ee 








inac stion tube, ‘| 7 | P | 

ina combu t 1374025) becuse 

absorbing the carbon (940mm. 5.1mm) (10L6mm.) 

dioxide, and water Fig. 1—Apparatus for determination of water in petroleum products. 
evolved, and meas- 


uring the nitrogen 
in a suitable eudiometer under certain fixed conditions. We 
refer those readers interested in the details of this method 
to any standard handbook on organic analysis.* 

The amount of ash or incombustible residue is a very 
important determination especially in coal and coke. It is 
very seldom made on petroleum oils, as the percentage 
present in normal petroleum fuel oils is usually extremely 1. 
small. The following method is one commonly used for 
this determination : 

One gram of coal, either freshly weighed or that which 
has been used for the moisture determination, is ignited in 
a shallow capsule or porcelain crucible by placing directly 
in a muffle maintained at a dull or cherry-red temperature 
between 700 and 750° C. and retained at this temperature ) 
for 20 or 30 minutes or until all of the carbon is burned 
out. The capsule is cooled in a desiccator and weighed. In 
the absence of a muffle the temperature may be 
obtained by placing the capsule at first just above the tip 
of a Bunsen flame turned down to about two or three inches = - 
in height. After the 


desired 


larger part of the carbon is burned 


= - 
Flash Point Water and 
GRADE OF OIL Sediment 
me: Maximum 
Mini- Maxi- 
mum mum 
Per 
No. 1, light domestic fuel oil. (A cent 
light distillate oil for use in burners 
requiring a high-grade fuel.) 110° F.) 165° F. 0.05 
or 
legal 
No. 2, medium domestic fuel oil. (A 
medium distillate oil for use in burn- 
ers requiring a high-grade fuel.) 125° F. | 190° F. 05 
or 
legal 
No. 3, heavy domestic fuel oil. (A 
distillate fuel oil for use in burners 
where a low-viscosity oil is required.) | 150° F. | 200° F. l 
or 
legal 


. aes 
Lower or higher pour 


speci i 3 . . . 
specifications shall not require a pour point less than 0 degrees F 
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*See H 
Wiley & Sons. 


Fisher’s 


Pour * 
Point 
Maxi- 
mum 


1 |i 
{ 1) 


off in 





this manner 


the flame is increased 
so that the tip comes 


well 
with 


For 


is 


ric 





into 
the 
the capsule. 


coals 


contact 
bottom of 


having 


carbon dioxide pres- 
ent in an amount ex- 
ceeding 0.2 per cent, 
the ash after cooling 
moistened 


with a 


few drops of sulphu- 
acid 


(diluted 1: 


and again care- 
| fully brought up to 


Mi 750° C. and retained 

_ ta at that temperature 
kcal for three _to five 
minutes. The cru- 

cible is cooled in 


a desiccator and 


weighed. Three times 


the equivalent 


of 


carbon present as 


Apparatus 


Laboratory Manual 


Distillation 


10% 
Point 
Maxi- 
mum 


420° F. 


440° F. 


460 F. 


End 
Point 
Maxi- 
mum 


600° I. 


points may be specified whenever required by conditions of storage and use. 
. under any conditions. 


of Organic 


Test 
00% 
Point 
Maxi- 


mum 


620° F. 


675° F. 


Saybolt 


carbon dioxide is subtracted from the ash as weighed in 
order to restore the weight of the calcium sulphate formed 
to the equivalent of calcium carbonate. 

It is also necessary to know the percentage of moisture 
present in fuels. In the case of petroleum fuels, A. S. T. M. 
Method D95-30 is usually employed. 
This method of test determines water existing in a 
sample of bituminous material by distilling the sample with 
a volatile solvent. This method is suitable for a variety of 
materials but is especially applicable to petroleum, fuel oil, 
road oil, coal tar, water-gas tar, coke, oven tar and other 
petroleum products or bituminous materials. 


2. The apparatus shall consist of a metal still or glass 
flask, heated by suitable means and provided with reflux 
condenser discharging into a trap connected to the still or 
flask. The trap serves to collect and measure the condensed 
water and to return the solvent to the still. 


Chemistry, John 


Viscosity 


Maximum 


universal 


at 100° F. 





55 seconds 


However, these 
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CHESTER 


Steel Casing is 
GOOD Casing 


Years of continuous 
Operation under most 
trying conditions 
have proved that 
Chester Steel Casing 
construction and 


principles are correct 


for oil field service. 


Chester also makes 
all classes of Genuine 
Wrought Iron Line 
Pipe and Copper 
Bearing Steel Pipe. 


SOUTH CHESTER TUBE CO., Chester, Penna. 


DISTRICT SALES MANAGERS 


W. E. GIBSON H. A. MORSE J. P. COONEY J. P. STEELE 
801 Columbia Bank Bldg. 30 Church Street 715-716 A. G. Bartlett Bldg. 305 Petroleum Bldg. 
Pittsburgh, Pa. New York City, N. Y. Los Angeles, Calif. Fort Worth, Texas 
DISTRICT OFFICES: 
J. D. SWARTZ E. L. MOSELEY District Warehouses: Houston, Texas; 
1231 S. Evanston Street 2218 Mills Street, Houston, Texas Thenard, Calif.; 180 Townsend Street, 
Tulsa, Okla. San Francisco, Calif. 
DISTRIBUTQRS: 
United Pipe & Supply Co.,  LeValley, McLeod, Kinkaid Pelican Well Tool & Supply United Oil Well Supply Co., 
Charleston, Danville, West Co., Inc., Elmira and Olean, Co., Shreveport, La.,  Kil- 712 A. G. Bartlett Bldg., 
Hamlin, W. Va.; Paintsville, New York. gore, Texas. Los Angeles, Calif. 
Ashland, Allen, Prestonburg, bits Great Northern Tool & Supply 
y. Louisiana Iron & Supply Co., Co., Billings and Kevin, 
Prichard Supply Co., Manning- Kane Supply Co., Kane, Law- Shreveport, La.; Henderson Mont.; Kemmerer and Cody, 
ton, W. Va.; Mather & renceville, Brookville, Pa. and Kilgore, Texas. Wyo. 
Waynesburg, Pa. 
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When you purchase Chester Line 
Pipe you are assured of getting 
pipe with good bending qualities 
and at the same time carrying a 
high tensile strength to resist 
unusual pressures. 


SPECIALISTS 
i) CASING 
DEEP WELL 

DRILLING Pp I r E 
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The type of distilling apparatus used is not an essential 
feature of this method, but glass has been generally used 
for petroleum products and the metal still for road materials 
and tars. 

3. (a) The metal still (Fig. 1[a]) shall be a vertical 
cylindrical vessel, preferably of copper, having a faced 
flange at the top to which the head is tightly attached by 
means of a clamp. The head shall be of metal, preferably 
of brass or copper, and be provided with a tubulation 1 inch 
in inside diameter. 

(b) The glass flask (Fig. 1|b]) shall be of the short 
neck, round-bottom type, made of well-annealed glass, hav- 
ing an approximate capacity of 500 ml. 

4. The burner used with the metal still shall be a ring 
gas burner 4 inches (100 mm.) in inside diameter. With 
the glass flask, an ordinary gas burner or electric heater 
may be used as the source of heat. 

5. The condenser shall be of the water-cooled, reflux, 
glass-tube type, having a condenser jacket not less than 
400 mm. (1534 inches) in length with an inner tube 9.5 


to 12.7 mm. (3 to %-inch) in outside diameter. The end 
of the condenser to be inserted in the trap shall be ground 
off at an angle of 30 degrees from the vertical axis of the 


condenser. 


6. The trap shall be made of well-annealed glass con- 
structed in accordance with Fig. 1 (c) and shall be gradu- 


ated as shown from 0 to 10 ml. in 0.1 ml. divisions. 


The 


error of any indicated capacity shall not be greater than 


0.05 ml. 


The outside diameters should be preferably 2.5 to 3.5 mm. 


(s% to %-inch) greater than the inside diameters specified 


7. (a) 


The solvent used when testing petroleum prod- 


ucts or bituminous materials derived from petroleum shall 
be gasoline free from water and shall conform to the fol- 


lowing distillation requirements, determined in accordance 
with the Standard Method of Test for 
Gasoline, Naphtha, Kerosene and Similar Petroleum Prod 
ucts (A. S. T. 
Society for Testing Materials. 

Five per cent shall distill at a temperature not below 
190° F. (90° C.) nor above 212° F. (100° C.); 
shall distill below 410° F. (212° C.). 


> 


Distillation of 


M. Designation: D 86) of the American 


90 per cent 


(b) The solvent used when testing bituminous materials 
derived from coal tar, water-gas tar, etc., shall be a coal-tar 


naphtha or a light oil and shall conform to the following 


distillation requirements, determined in accordance with the 


Flash 
GRADE OF OIL ems 
Mini- 
mum 
No. 4, light industrial fuel oil. (An oil known to the 
trade as a light fuel oil for use in burners where a 
low viscosity industrial fuel oil is required) Lo & 
No. 5, medium industrial fuel oil. (Same as Federal 
Specifications Board specification for Bunker Oil “B” 
for burners adapted to the use of industrial fuel oil 
of medium viscosity) ae os 
No. 6, heavy industrial fuel oil. (Same as Federal 
Specifications Board specification for Bunker “C” for 
burners adapted to oil of high viscosity) 150° F. 





Standard Method of Test for Distillation of Gasolin 
Naphtha, Kerosene and Similar Petroleum Products (A : 
T. M. Designation: D 86) of the American Society {, 
Testing Materials: ° 

98 per cent shall distill between 248° F. 


482° F. (230° C.). 


for 
(120° ¢.) and 


Sample 
8. The sample shall be thoroughly representative of the 
material to be tested and the portion of the sample used 
for the test shall be thoroughly representative of the 
itself. 
mitted. 
Notre.—The difficulties in obtaining proper representative 


—_ : ] Sample 
Deviation from this requirement shall not be per 


samples for this determination are unusually great so tha 
the importance of sampling cannot be too strongly empha 
sized. 

Procedure 

9. When the sample to be tested contains less than 19 
per cent of water, exactly 100 ml. of the material to be 
tested shall be placed into the still or flask and thoroughly 
mixed with an equal volume of solvent by swirling, proper 
care being taken to avoid any loss of material. If the 
material is measured by volume, an accurate 100-ml, gradu- 
ated cylinder shall be used and the contents transferred 
to the still by rinsing with one 50-ml. portion of solvent 
followed by two successive 25-ml. portions of solvent, the 
cylinder being allowed to drain each time. When the sample 
to be tested contains more than 10 per cent of water, the 
volume of material used shall be decreased to that which 
will yield somewhat less than 10 ml. of water. 

Note.—In special cases where the water content exceeds 
10 per cent and it is not desirable to reduce the size of the 
sample to that which will yield somewhat less than 10 ml, of 
water, a distilling tube receiver graduated from 0 to 25 nl, 
may be used. This tube shall be graduated from 0 to 2 ml. 
in 0.1 ml., from 2 to 5 ml. in 0.2 ml. and from 5 to 25 ml, 
in 0.5 ml. 

The connections between the still or flask, trap and con- 
denser shall be made by means of tight-fitting corks as 
shown in Figs. 1 (a) and (b). The end of the condenser 
inserted in the trap shall be adjusted to that position which 
will allow the end to be submerged to a depth of not more 
than 1 mm. below the surface of the liquid in the trap after 
distillation conditions have established. When the 
metal still is used, a heavy paper gasket moistened with 
the solvent shall be lid and flange 


been 


inserted between the 


Point 
\ ps \\ ater and Sedi- Pour Point Viscosity 
Maxi- ment Maximum Maximum Maximum 
mum 
per cent 
(a) 1.0 (b) Saybolt universal 
at 100° F. 
125 seconds 
1.0 Savbolt Furol at 
lar 6. 
. Sedi- 100 seconds 
Water ment 
(c) 0.25 Saybolt Furol at 


Zz” 


300 seconds 


(a)—Whenever required, as for example, in burners with automatic ignition, a maximum flash point may be specied. 
However, these specifications shall not require a flash point less than 250 degrees F. under any conditions. 


(b)—Pour point may be specified whenever required by conditions of storage and use. 
under any conditions. 
(c)—The total water plus sediment shall not exceed 2.0 per cent. 


shall not require a pour point less than 15 degrees F. 
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before attaching the clamp. A loose cotton plug shall be 
‘aserted in the top of the condenser tube to prevent con- 
densation of atmospheric moisture in the condenser tube. 

Heat shall then be applied and so regulated that the con- 
densed distillate falls from the end of the condenser at 
the rate of from two to five drops per second. The ring 
burner used with the metal still should be placed about three 
inches above the bottom ot the still at the beginning of 
the distillation and gradually lowered as the distillation 
proceeds. - 

The distillation shall be continued at the specified rate 
until no water is visible on any part of the apparatus except 
at the bottom of the trap. This operation usually requires 
less than an hour. A persistent ring of condensed water in 
the condenser tube shall be removed by increasing the rate 
of distillation for a few minutes. 

10. The volume of condensed water measured in the trap 
at room temperature multiplied by 100 and divided by the 
volume of the sample used shall be the percentage of water 
and shall be reported as * . per cent water by volume, 
A. S. T. M. method.” 

Accuracy 

11. The accuracy to be expected with this method is 
that duplicate determinations of water should not differ from 
each other by more than one division on the trap. 

In the case of coal or coke, the following method is 
commonly used. 

Weigh out one gram of coal (60 mesh) in a weighed 
porcelain crucible (74”x134”) and heat for one hour in a 
constant temperature over at 105°C. It is then cooled in a 
desiccator and weighed. ‘The loss in weight multiplied by 
100 equals the percentage of moisture. 

If we know the percentage of carbon, hydrogen, sulphur, 
nitrogen, ash and moisture in a fuel, it is usually assumed 
that the percentage of oxygen is equivalent to the difference 
between the sum total of the above constituents and one 
hundred per cent. While the percentage thus obtained is 
subject to the cumulative errors of the other analyses, and 
also to certain errors due to chemical changes, the percentage 
of oxygen in ordinary fuels is so small that the errors 
introduced in this way are of no practical, importance. 

The above methods of analysis give us sufficient informa- 
tion to calculate the heating value of a fuel and to deter- 
mine the amount of oxygen required for complete combus- 
tion. However, in order to determine the best methods of 
handling liquid fuels prior to combustion it is necessary 






to know certain other characteristics, such as the viscosity, 
the pour test, the flash point, and the distillation. In the 
case of coal and coke, it is desirable to know the percentage 
of volatile matter and fixed carbon, as these are important 
factors in determining furnace volumes necessary for satis- 
factory combustion. 

The viscosity of an oil is the measure of its resistance 
to flow. A study of the viscosity of a liquid fuel gives us 
an idea of how it will flow through pipes, the power required 
for pumping, and its behavior on atomization. As the vis- 
cosity of liquid fuels decreases rapidly as the temperature 
increases, a study of the v:scosity at various temperatures 
is of great importance. In the United States, viscosity is 
usually determined in the Saybolt Viscosimeter, using either 
a Standard or Furol tube, according to A. S. T. M. method 
D 88-26. 

The pour test of an oil is the lowest temperature at which 
it will flow under prescribed conditions. It is of value in 
determining the lowest temperature to which the oil shou'd 
be subjected without difficulty in handling. The pour test is 
usually determined according to A. S. T. M. method D 97-28. 

The flash point is defined as the temperature to which an 
oil must be heated in order to give off sufficient vapor to 
form an inflammable mixture with air. The minimum flash 
point is generally specified by law in order to provide a 
fuel without undue hazard. The maximum flash point is 
sometimes specified to insure ease of ignition. The flash 
point may be specified on different types of apparatus, but 
is usually required according to A. S. T. M. method D 93-22 
on the Pensky Marten’s tester. 

The distillation analysis of a liquid fuel gives a measure 
of the volatility of the fuel. It is generally made according 
to A. S. T. M. method D 86-27. 

After considerable study and conferences with both re- 
finers, distributors and users of liquid fuels, the U. S. 
Department of Commerce issued Commercial Standard CS 
12-29 as a guide to the use of fuel oil for various purposes. 

The specifications are as follows: 

Gaseous Fuels 

So far we have limited our discussion to the analysis of 
liquid and solid fuels. There are a large variety of gas 
analysis apparatuses on the market. These consist essen- 
tially of a burnette for measuring the gas, and a series of 
absorption chambers for removing the various constituents 
by chemical treatment, and measuring the volume of the 
residual gas after each operation. 


TABLE--ULTIMATE ANALYSES OF COMMERCIAL FUEL OILS AND CRACKED RESIDUUMS 


Calorific Value 
Analyses—-Weight Basis -— 


Gross Net* 
Source of | ee : — : 
Crude Oil Stock Gravity Caled Obsd. 
Water Carbon Hydrogen RatioC:H = Sulphur Undetd trom dry Dry 
| long oil oil 
| formula basis basis 
Degrees Pct. Pct. Pet. Pet Pet. B.t.u 3.t.u. B.t.u. 
lb lb Ib. 
Kentucky Cracking 24.4 , 87.1 12.53 6.95 0.22 0.15 20,494 19,358 18,168 
Flashed residuum 3.3 90.6 8.49 10.70 0.41 0.50 18,506 17,837 17,030 
Normal residuum 15.2} 0.05 88.7 10.23 8.65 0.30 0.72 19,292 18,651 17,677 
California Cracking . 26.2. 0.89 85.8 12.09 7.10 1.19 0.04 20,068 19,053 18,001 
Flashed residuum 8.0} 0.05 88.3 9.50 9.30 1.20 0.95 18,748 18,084 17,179 
Normal residuum 16.5) 0.05 87.5 10.17 8.60 1.14 1.14 19,146 18,319 17,351 
Midcontinent Cracking. ....... 25.3 . 86.4 12.38 6.98 0.46 0.76 20,380 19,353 18,173 
Flashed > residuum 10.7 88.5 9.92 8.93 (.77 0.81 19,101 18,293 17,349 
Normal residuum 14.3 | 0.05 87.6 10.27 8.53 0.70 1.38 19,198 18,454 17,479 
Midcontinent Cracking 95.5 fi 86.5 12.38 6.99 0.46 0.76 20,308 19,182 18.002 
Flashed residuum 8.6 rf 88.9 9.80 9.06 0.56 0.74 19,077 18,277 17,345 
Midcontinent c aie z ee + : er alg +9 y c ° 4 aap | ge 18,778 17,723 
acking ’ ra 0.33 86.2 12,3 6.96 ) | <0,286 19,256 18,076 
Flashed residuum 9 0.40 88.4 9,95 8.88 0.68 0.81 19,102 18,274 17,324 
California ae residuum 8 1 0.25 88.5 9.07 9.76 0.67 1.51 18,577 18,077 17,212 
é racking : 18.7 0.05 85.6 11.40 7.50 1.60 1.35 19,639 18,607 17,522 
Flashed residuum 11.3 | 0.30 86.5 10.04 8.65 1.49 1.67 18,910 18,088 17,128 
Normal residuum 7.6 | 0.10 87.5 9.38 9.33 1.37 1.65 18,648 17,970 17,075 
Gross B.t.u. per pound observed [(pound H29) + (pound H,O present)] xX 1057 net B.t.u. per pound, 
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Illustrated herewith is a typical apparatus of this type. 

After measuring the gas it is first passed through a solu- 
tion of potassium hydroxide. This reagent absorbs carbon 
dioxide, and the percentage can be calculated from the dif- 
ference in volume before and after absorption. As this 
reagent also absorbs hydrogen sulfide, sulfur dioxide and 
other acidic materials, a correction for these must be made 
in case they are present. 

The gas is then passed through a solution of bromine 
water which absorbs the olefines. 

Oxygen is determined by absorption with an alkaline 
solution of pyrogallol which absorbs this element. 

Carbon monoxide may be determined either by absorption 
in a saturated solution of cuprous chloride, or 
combustion in the copper oxide pipette. As carbon monoxide 
and hydrogen burn at a much lower temperature than the 
paraffine hydrocarbons, a_ fractional combustion 
utilized to determine these various constituents. 

After the removal of the carbon monoxide and hydrogen, 
the paraffine hydrocarbon gases are determined by combus- 
tion in the slow combustion pipette and the percentage of 
methane and ethane calculated from the results. 

The residual gas is considered as nitrogen. 

In the method given above, ali the paraffine hydrocarbons 
are reported as percentage of methane and ethane, although 
higher members of the series, such as propane, butane, and 
pentane, may be present. However, for combustion work, 
such as calculating the products of combustion, air required 


else by 


can be 


Latest Methods Used in Operation of Wentz 
Northern Oklahoma Gasoline Plants 


HE oil division of the Wentz Corporation operates a 

natural gasoline plant in the Tonkawa field and one 

in the Dilworth field in northern Oklahoma. O. H. 
Schoenwald is manager of the gasoline department of the 
conipany. 

The stripped gas from the Tonkawa plant is used for 
repressuring. It is put back into the wells after it 1s com- 
pressed to 155 pounds per square inch. 

The average gasoline content of the rich gas to this plant 
is 3.5 gallons per thousand cubic feet. The gas is sweet, 
and the gasoline produced requires no chemical treatment. 

There are eight 80-horsepower Cooper-Bessemer gas en- 
four used at the 
The engine 


gine-driven compressors, but only are 
plant on account of insufficient gas volume. 
cylinders are 16x20 inches, and the compression cylinders 
16x20 inches. The repressuring unit has a compressor 9x20 
inches. About 450,000 cubic feet of be treated 
daily, yielding from 1,800 to 2,000 gallons of natural gasoline. 


gas can 

The gas from the separators is first compressed to 35 
pounds per square inch and is run through the cooling coils, 
which are sprayed with water, and finally enters a bubble 
type absorption tower. Mineral seal oil is used in this tower. 

The fat oil is distilled in a Southwestern portable type 
unit. The tail gases are recompressed and recycled. The 
raw gasoline is stabilized to 95 per cent recovery in a unit 
designed by the company engineers. 

River water is used at the plant after it is treated by a 
Steam for the plant is generated by three 


special process. 
The installation consists of three 


field boilers, gas fired. 
65 and one 80-horsepower units. 

The Dilworth gasoline plant is similar in type to the 
Tonkawa plant. The residue gas, however, is put into the 
fuel lines. 

The gas is compressed to 45 pounds by three 85-horse- 
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for combustion, thermal value, etc., the data given py the 
preceding methods is sufficiently accurate. If it js desired 
to determine the percentage of the various paraffine hydro 

J U- 


carbons actually present, this may be done by fractiong) 
distillation at very low temperatures. 
The calorific value of petroleum fuels can be accurate] 
al 


1 
y 





calculated if we know the percentages of carbon, hydrogen 
sulfur, and oxygen. The Dulong formula which has in 
adopted by the American Society of Mechanical Engineer 
is as follows: ; 


Calorific Value (in B. T. U. per pound) = ' 
0 
146 C + 620 (H— —) + 40S 
8 


Using this formula, Faragher, Morrell and Essex ( J. Ind 
and Engineering Chem., Vol. 21, p. 933—1929) calculated 
the B.T.U. value of various commercial fuel oils and cracked 
residuums and compared them with values obtained b 
calorimetric determinations. ; 

The same authors also investigated the relationship be- 
tween calorific value in B.T.U. per Ib. and A.P.L. grayit 
and found that this is a linear function. They propose th 
following formula for calculating the B.T.U. 
straight run fuel oils: 


ne 


value of dn 


B.T.U. 17010 - (90 4 uF 5.) per pound 
and for cracked residuums: 
B.T.U. 17645 T ( 54 T A.P.I. ) per pound. 


power Cooper-Bessemer gas engines (16x20 inches) driv- 





ing Ingersoll-Rand compressors, each 12x18 inches. This 
plant has two 12x20 duplex vacuum pumps, two 12x12 
duplex Ingersoll-Rand compressors and two 14x14 con- 
pressors direct-driven by 80-horsepower Clark engines, On 
account of insufficient gas, only one vacuum pump and tw 
compressors are operating at present. 

The gas is cooled with two Braun coolers and _ passed 
through a bubble type absorption tower using mineral seal 
oil. The tail gas The fat oil is distilled 
in a Southwestern unit and stabilized to 95 per cent recov- 
About 2,000 gallons of natural gasoline is produced 


is recompressed. 


ery. 
per day. It is sweet, requiring no chemical treatment. The 
boiler installation consists of three 45-horsepower field boil- 
gas fired. Seven 8,000-gallon horizontal storage tanks 
are installed at the plant for storing the finished gasoline 


ers, 





Compressor room at Wentz Corp.’s Dilworth station. 
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ING engineers and contractors who have designed and 
Fadi’ welded piping systems say that the presence of 
tangents and their length is one of the most important consider- 
ations in the selection of a type of welding ell. They all agree 
that tangents are highly desirable—particularly long tangents 
exclusive with Midwest Welding Ells). 


Here are the principal advantages of these longer tangents 
(¥;" for each inch of nominal diameter; a 12” Midwest Ell has 


tangents 3” long): 


Pipe and ell are lined up more quickly and accurately 
—thus reducing installation time and cost. 


Weld is removed from point of maximum bending stress. 
Less pipe is needed (a 12” Midwest Ell saves 6” of pipe). 


Short ninoles and the extra welds they require are 
frequently eliminated. 


Welds are more accessible. 


Flanged ells are made with slip-on flanges that are 
welded front and back. This is impossible with welding 
ells having short tangents or none at all. 


Other Important Advantages 


Midwest Welding Ells have a long radius (112 times the nominal 
diameter) instead of a short radius (one diameter) for these 
reasons: 


Pressure drop is much less. 


Less pipe is used (a 12” Midwest Ell saves 12” of pipe 
not including the 6” saved by the long tangents). 


Greater welding convenience that saves time. 


The Midwest design and manufacturing process assure greater 
dimensional accuracy, true circular cross sections and uniform 
wall thickness not less than the nominal pipe wall thickness. 


Midwest Ells have great strength. In a series of destruction tests 
to compare the strength of Midwest Ells with the pipe with which 
they are used, the pipe ruptured in each instance while there 
was no evidence of failure in any of the Ells. 


Midwest Welding Ells are made from the same material as mild 
steel pipe; standard weight are in stock from 2” to 16”, and 
extra heavy from 2” to 12”. They are also made from Reading 
Puddled Iron; sizes at present are 2” to 10” in both standard 
and extra heavy weight. 


Ask the nearest Midwest office for a copy of Bulletin WF-2 
which contains complete data on Midwest Ells and the other 
Midwest Welding Fittings at the right. 


Midwest Piping & Supply Co., Inc. 


Main Office: 1450 South Second St., St. Louis 


Offices: Chicago, 208 South La Salle Street . . « Houston, 600 Bringhurst Street . . . Los Angeles, 520 
Anderson Street . . . New York (Ballwood Division), 30 Church Street . . . Tulsa, 733 Mayo Building 
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Here are other Midwest Welding Fittings that also help 
reduce the cost and improve the design of many types 
of piping systems. 


MIDWEST 
WELDING 
HEAD 





The ellipsoidal form reduces unit stress in the metal to a minimum. The 
long tangent puts the circumferential weld to the pipe entirely in tension 
— it is not subjected to shear and bending. Application is much easier and 
a neat appearing job is assured. Standard weiglit and extra heavy Heads 
carried in stock from 3” to 24’. 


MIDWEST 
WELDING 
SLEEVE 





Used to reinforce a butt line weld between two pieces of pipe, it relieves 
the butt weld of any bending stress and much of the tensile stress to which 
it would otherwise be subjected. Transverse recess in sleeve permits its 
application over the conventional butt line weld. Sleeves are carried in 
stock from 4” to 24’, 


MIDWEST 
WELDING 
SADDLE 


It not only reinforces the junction of neck and body of a welded header, 
but also compensates for the weakening of header body that results from 
loss of the metal cut out for the neck opening. Tests proved this saddle 
materially increases the strength of a welded header over customary gusset 
plate construction. Made in sizes from 4” x 2” to 24” x 24”, 
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HE W-K-M Company, Inc., Houston, Texas, is offer- 

ing in the W-K-M Pipe Cradle, a time and labor-saving 
device, which according to the makers, represents a worth- 
while advancement in pipe line construction methods. 


A few of its many uses include (1) the lowering of lines 


in the ditch, (2) the removal of old lines from the ditch, 


W-K-M Pipe Cradle 





(3) the raising and holding of pipe at the proper level fo 
cleaning, coating and wrapping. 

The three sets of steel cone rollers operate on bronze 
bushings equipped with Alemite fittings for convenient lu 
brication, and are assembled into heavy side bars which 
are hinged in the middle in order that it will move Over 
collars and welds without jumping. 


Logarithmic Chart of Viscosities 


HE Visco-Meter Corporation, Buffalo, New York, 
announces the completion of an entirely new logarith- 
mic chart of viscosities. It is said this chart saves consider- 
able time and calculating by means of its instantaneous 
indication S. A. E. rating of any oil plotted. It also provides 
a simple determination of viscosity at important tempera- 
tures for both lubricating and fuel 
The chart measures 26 inches by 29 inches and its ranges 
are as follows: (a) Universal Saybolt, from 40 to 200,000 
seconds; (b) Fahrenheit temperature, from 
to 330 degrees; (c) Centigrade temperature, from —30 de- 
grees to (d) Furol Saybolt, from 30° to 


oils. 


—2() degrees 


166 degrees; 


Remote Control Equipment for Large Valves 


LECTRICALLY modernized and remote control equip- 

ment for use in the operation of large size valves has 
been developed by the manufacturers of Nordstrom Valves. 
These plug cock type 
lubricated 
to 30 
can be manually op- 


valves up 
inches in size 
erated or by use ot a 
low-gear small motor. 
\ remote control box 
has heen developed 
for operation ot the 
valve. The equipment 
of several different 
electrical manufactur- 


ers can be used, ac- 





valve 
San 


cording to the 


Valve 


Merco 


manufacturers, Nordstrom 
Francisco, Calif. 

The control system 
the central operation office distant from the actual location 
of the valve, and by means of these controls the valves in 
the different lines can be manipulated. The quarter turn 
and lubricating features in Nordstrom valves them 
particularly adaptable to remote control systems. 


Company, 


can be set in control houses or in 


make 


Engineers of the company also report the development 
of steam jacketed valves suitable for use in steam jacketed 
piping for handling fluids, for which all-iron 
satisfactory. 
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valves are 








table of 
multipliers for the range of the chart. 
The features of interest for this particular chart are that 


20,000 seconds. There is a Redwood at Engle 


its size and accuracy make it possible to have a line gradua- 
tion for every second of viscosity from 40 to 100 Saybolt, 
a line for every two seconds from 100 to 200 Saybolt, ete. 
lor convenience and speed of use, every section of gradua- 
tions using a certain viscosity interval per space is labeled 
so that the viscosity interval can be had at a glance. 
These now 
of 50 cents per chart. Details may be obtained from the 
Visco-Meter Corp., 315 Grote Street, Buffalo, N. Y. 


charts are available at the nominal charge 


Adjustable Arm Rockwood Drive Bases 


; ee Rockwood _ 
EL Manufacturing yx 


Company, Indianap- 
olis, Ind., has brought 
out a newly designed 
Rockwood short center 
drive equipped 
with adjustable arms 


base 


and has increased the 
list) of that 
stock drives from one 





i 


= 


now have a full range ot 


sizes sO) 


to 100 horsepower are 
The 


adaptability to all types of motors and generators. 


now available. new bases 


The new adjustable arm Rockwood drive bases have at- 
justable brackets or slide arms mounted on the pivoted 
Adjustment for tracking 
of the belt can be made by moving one end only of the 
pivot shaft by means of the lead screws 


angle iron arms with set screws. 


in the base. 


The adjustable feature of these bases enables the motor 
to be so located that the belt tension is adjusted exactly to 
\fter the drive is run- 
ning the r. p. m. of the pulleys are checked and if belt has 
more than one per cent slippage the motor is moved a little 
li the belt does not slip, 
but the motor is running too warm, showing too much strain 
on the motor bearing, the motor is moved forward and the 


the load and motor requirements. 


farther back—until slippage stops. 


bearing strain on the motor bearing made normal. 
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Midwest Welding Saddle 
IDWEST PIPING AND SUPPLY COMPANY, 
INC., has developed the Midwest welding saddle 

for use as a reinforcement at the junction of the neck and 

body of a welded 
header. The neck is 
welded ‘to the body in 
the usual manner; 
this weld is primarily 
for tightness. The 
saddle is slipped down 
the neck until it fits 
snugly against the 
body; it is then weld- 

ed into place with a 

fhe saddle is not for tightness—it relieves 





heavy bead. 
the weld between neck and body of the greater part of the 
tensile, bending and shearing stresses to which it would 
otherwise be subjected. 

These saddles are made to fit welded headers of several 
standard sizes, including four-inch, six-inch, eight-inch, 10- 
inch, 12-inch, 14-inch, 16-inch, 18-inch, 20-inch and 24-inch 
headers. Thickness will be varied by the manufacturers to 
suit the pressures and service for which the headers are 
intended. 

Additional information on the Midwest welding saddle 
may be obtained from the company at St. Louis, Mo. 


Ofeco Rod Sockets 
r = = el Hie FENHE Ofeco rod 





socket for fish- 





ing sucker rods is 
a new piece of 
equipment offered 
to the trade by Oil 
lield Engineering 





Corporation, Fort 
Worth, Texas. 
It is said to be 
capable of catching 
[> badly worn rods as 

| well as full sized 





ones. 

According to the 
makers, the Ofeco 
rod sockets have 
the unusual fea- 
tures of having no 
slips, tapers or 
springs. ‘There is 
no pressure on the 
sides of the shell 
and no possibility 
of splitting or 
bulging the bowl as 
all strains are tak- 
en in the same di- 
rection of the pull 





by the rings and 
canted surface of 
the guide. The 
: socket is machined 
trom a solid bar of special alloy steel and electrically heat- 
treated for extreme strength. The rings are machined from 
a fine grade tool steel electrically heat-treated. 

There are three sets of rings furnished with each Ofeco 
combination rod socket, one set to grip the rod, one set 
tor the coupling and the other for the upset. The top set 
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Landis 13%<-Inch Pipe Threading and 
Cutting Machine 
ja Landis Machine Company, Inc., at Waynesboro, 


Pa., has added another pipe threading and cutting ma- 
chine with receding chaser die head and lead screw to its 
line of pipe machines. 

This machine, known as the 133¢-inch size, has a capacity 
of 42-inch to 1334-inch O. D. It will make a tapered 
pipe thread of any length up to and including 8-inch and 
any tapers of 34-inch per foot and less on all pipe, casing 
and tubing sizes within its range. 

According to the makers the receding chaser feature re- 
duces the cutting strain on the chasers to that required for 





a straight thread of like diameter and pitch and insures 
super accuracy and an exceptional finish. It also permits the 
use of a very narrow chaser which lowers the initial chaser 
cost, adds materially to the life of the chasers between grind- 
ings and otherwise effects a saving, the makers state. 

The die head has a universal adjustment for size. In 
addition there is a micrometer adjustment for the final 
setting. The die head is a two-cut head and can be used 
for roughing and finishing. 


Cleco-Deming Centrifugal Sump Pump 

NEW centrifugal sump pump, the Cleco-Deming pump, 
l has been produced by the Cleveland Pneumatic Tool 
Co., of Cleveland, Ohio. 


tracting work such as pipe 


It is designed for general con- 


jobs, ditch and trench dig- 
ging, and for building foun- 
dations and structures. 

Production of the pump in- 
volves collaboration of the 
Deming Pump Co., of Salem, 
Ohio, which supplies the 
pump and the Cleveland 
Pneumatic Tool Co., which 
provides the motor and will 
merchandise the unit. 

The Cleco-Deming pump is 
adapted for service wherever 
liquids accumulate and com- 
pressed air is available and 
has the operating power unit 
integral with the pump hous- 
ing, making a portable out- 
fit easily handled by one man, 
as it only weighs 56 pounds. 
operated by compressed air and is automatically lubricated 
from a reservoir located in the cylinder body. 





The motor of the pump is 


of rings is always the rod rings, the bottom set of rings 
erip the upset or coupling. If the break is on top of the 
coupling the coupling rings are used, if on the bottom of 
the coupling the upset rings are used. 
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EVELOPMENT of an 

improved tool that per- 
mits boring under a street 
without interference of traffic, 
is announced by the Hy- 
drauger Corporation, of San 
Francisco, Calif. Increasing 
traffic problems have made 
necessary the development of 
this product. 


It is a compact unit driven 
by compressed air and con- 
nected with running water. 
The unit is comprised of an 
auger which can be placed 


in a trench. Compressed 


Hydrauger Corporation Boring Machine 





air operates the auger and the circulation of water washes 


the borings back as fast as they are cut. The feed ahead 
is accomplished by a reversible ratchet. As boring in the 
hole is completed to its desired diameter, the permanent 
pipe can be pushed in either by hand or by the aid of the 


ratchet on the Hydrauger. 


and with the use of a reamer attachment the size of hole 


: 
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inch machine 410 pounds. 


can be approximately doubled 
Maximum boring speed jn 
feet per minute, including jp. 
sertion of boring-bar lengths 
. e > Stills, 
is one-half to two feet. 


Air pressure of 85 pounds 
is required and the consump- 
tion of air per cubic foot per 
minute for the 2%-inch size 
is 54 pounds and for the 5. 
inch size is 80 pounds. The 
desirable water pressure jp 
pounds per square inch 
ranges from 75 to 100 cubic 
feet and much less pressure 
can be used satisfactorily, 


The length of the smaller machine is seven feet, three 
inches and the larger machine 10 feet, three inches: and 
the weight of the 2'%4-inch machine is 260 pounds; the five. 


Literature describing the machine in detail may be ob- 
The Hydrauger is made in two sizes—2'% and 5-inch— tained by addressing 


Totco Drift Recorder 


HE Totco drift recorder, a recently in- 

troduced instrument for recording hole 
deviation from vertical, is the result of more 
than two years of intensive development and 
research work on the part of the engineers of 
The Technical Oil Tool Corporation with the 
co-operation of two large California oil com- 
panies. 

In running a Totco recorder, a new chart 
is placed in the chart holder plug, the setting 
device is then turned to the time that the in- 
strument is desired to make its record. The 
next step is to push the setting device down 
the instrument and then pull it out, which 
action starts the timing mechanism in motion. 
This causes a needle to punch a hole in the 
chart dise at the exact time the setting device 
has been set for. Then a chart holder plug is 
screwed into the body of the instrument when 
it is placed into the “go-devil” body; the lock 
plug is screwed into the “go-devil” body and 
the recorder is ready to be dropped into the 
drill pipe. , 

The standard Totco drift recorder is fur 
nished with recording discs which read to i0 
degrees. A special attachment can be furnished 
to read as high in degrees as required, for 
unusual conditions. Additional details may be 
had by addressing the Technical Oil Tool 
Corporation, Ltd., 350 South Bristol Ave., 
West Los Angeles, Calif. 





Hydrauger Corporation, 1298 


Bryant St., San Francisco, Calif. 
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READY 


at the First Strike 


Tow ever-ready servant—this gigantic sup- 
plier of tanks and accessories typifies Parkersburg’s field 
resources. He covers all the principal fields in the Mid- 
Continent and Gulf Coast districts—ever watchful, ever 
equipped to give you prompt, faithful service. 


Especially in the matter of urgent delivery of Tanks, you 
will appreciate Parkersburg’s dependable quality and 
complete facilities which extend wherever oil is produced. 
Ample stocks and able erection crews are ready at your 
nearest distributing centers for speedy service and great- 
est economy. 


Of course you want vapor-tight tanks to save evaporation 
losses. Parkersburg vapor-pressure fittings do this ef- 
ficiently, automatically. The Pressure Relief Valve, 
built to retain pressures up to 16 ounces, reduces breath- 
ing and saves the valuable light ends of the crude. The 
Vacuum Valve with Swing Check adjusts the amount of 
air to conform with atmospheric changes and to relieve 
vacuum created when tank is emptied. 


Parkersburg Bolted Tanks of Corrosion- 
resisting, Copper-bearing Steel are known for 
their accurate fabrication which makes them 
easy to erect—portable. Furnished with a 
heavy coating of aluminum in sizes ranging 
from 30 to 10,000 barrels. 


You will always find Parkersburg Quality 
Tanks ‘ready at the first strike.”” Phone the 
nearest Parkersburg Man and prove it! 





TRADE MARK REG. 


This Seal of Quality and 
Service on Parkersburg 
Equipment is Your 
Guarantee. 
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Promal Malleable Iron 


ROMAL, a specially processed malleable iron, which 

for four years has been made by Link-Belt Company, 
Chicago, Ill., and used exclusively for its own chain prod- 
ucts, is today finding a demand [ 
other equipment. 


from manufacturers of 


Promal can be repeatedly heated to a maximum of 1000 
degrees F. and cooled without affecting its physical prop- 
erties, which makes it a desirable material for use on low- 
temperature heat-treating equipment, or for parts which are 
to be hot-dip galvanized. 

The physical properties of Promal are: 

ENE i hdic ceceuhspeevammaneeas 
Ultimate strength......... 
Fatigue strength ..... 
I edn aks bak cccdeccue sts sealevaenwosas 
Modulus of Elasticity. 
Coefficient of thermal expansion.............. 
Electrical Conductivity... .ccccccccccsscese 1 
Magnetic permeability....... pciarkterete arecawie pies 7% to 200 ampere turns 
SSOCIhS SIAV IEG coc <5 ce ccescs St Sadak aos ae 
Average Brinell hardness... a Sane 170 to 190 


. 50,000 Ibs. per sq. inch 
. 70,000 Ibs. per sq. inch 
... 09,000 Ibs, per sq. in. 

. 10 to 14% in 2-inches 


0000109 inches 
211 ohms per mil. ft. 


expansion. 


Copper bearing Promal can be 
exceptional corrosion resistant properties are desired. By 
the addition of suitable alloying elements, Promal can be 
supplied with exceptionally high 


wear 


readily supplied where 


physical properties and 


values. 

The Link-Belt Company 
tional information 
interested. 


will be glad to furnish addi- 


on uses for Promal metal to anyone 


The Jiffy Safety Crown Block 


HE Jiffy Safety Crown Block is designed to reeve the 
drilling line in a jiffy and in safety, according to Oscar 

sieler, Pittsburgh, Pa., its manufacturer. 
The main feature of this block is suspen- 
sion, it being suspended by a single 


its method ot 


removable pin, known as the king pin. 
Both the crown block and traveling 
block are reeved on the derrick floor, 
permitting every member of the drill- 
ing crew to take part in the operation. 
Reference A the 
both the rig 
reeving operations. Reference B 
the hoisted to the top 
of the derrick, with the king pin, C, 
in place. 


sketch shows 


floor during 


on 
blocks on 
shows blocks 
Reference D is a sheave on 
block when the 
blocks are hoisted to the top of the 


the crown base used 








derrick. Reference E is to the calf 
ze | \ Ur wheel or auxiliary hoist, and refer- 
Qh) P a ence T° is the rotary hoist. 
A r . . r . 
LY aclny | y The line is reeved by pulling the 
pa at Fi free end over the top ot the derrick, 





over sheave D, and down to the der- 
rick floor, and then reeved through both blocks on the floor. 
After which it is dead ended on the calf wheel with suffi- 
cient line wound on so that when both 
hoisted, the dead end will still be on the hoist. In case a 
calf wheel or hoist is not used, the line is dead ended on the 
derrick corner post, and enough line pulled through to equal 
the amount which would have been wound on the calf wheel. 
The line is now clamped to the clamping device at the crown 
block, both blocks hoisted to the top of the derrick, the king 
pin put in place and the line unclamped, taken off the hoist 
ing sheave, a strain taken on the line and the top clevis 
of the traveling block removed from the hook on the bottom 
of the crown block and hoisting operations are ready to 
commence in the regular manner. 


same, blocks are 
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International Harvester 6-Cylinder, 114-Top 
Truck 

NNOUNCEMENT has just been made of the ney In 

ternational Harvester Model A-3, 6-cylinder, 11 ee 

with 126-inch The Model A.2 

is also available in 160-inch wheelbase at slightly histhes 


truck, wheelbase chassis. 


cost. 





The engine which powers this new model is of the de. 
tachable L-head type; 3'4-inch bore by 4!2-inch stroke, [ts 
piston displacement is 224 cubic inches. The engine ée. 
velops a maximum brake horsepower of 54 at 2700 revoly- 
tions per minute. Its maximum torque is 138-pound feet 
at 700 to 900 revolutions per minute. The clutch is of the 
vibration damper, while the 
transmission provides four speeds forward and one reverse 
speed. 


single-plate type with built-in, 


The frame is made of heavy pressed steel channels, seven 
inches deep at the center and reinforced with numerous 
cross members which assure rigidity with ample flexibility 
to meet varying load and road conditions. The front and 
rear springs are of the semi-elliptic type and semi-elliptic 
The rear axle 
is of the full-floating, spiral-bevel-gear type with axle shafts 
of chrome-molybdenum steel. 


auxiliary rear springs are also provided. 


New Liquid Level Controller 


FRVHE first instrument type liquid level controller is now 

being marketed by the Neilan Co., 
(Angeles, Calif. This controller has been 
developed for the express purpose of controlling the levels 


division of Mason 


Regulator Co., Los 


of liquids of high 
eravities. It is also 
finding a wide ap- 
plication for inter- 
face service where 


the float is required 
tossink in one liquid 
and float 
different 


in another 





of a spe 
cifie gravity. 
Through the sensitiveness and other refinements of this 
new Neilan controller only a six-inch float 1s required to 
provide ample power for maintaining levels in liquids ot 
even the highest gravities. This instrument is of the pilet 
operated type and may be used to operate a remotely located 
control valve. 
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While Line Is Repaired 


HE use of two 35,000 cubic foot standard aviation | 
racing balloons as emergency storage containers re- | 
cently enabled The East Ohio Gas Company to give | 


its customers in the town of Ravenna, Ohio, uninterrupted 
service while replacing the only gas line into the town. 
This interesting and novel feat was quite satisfactory and, 
so far as determinable, is the first time that balloons have 


been used for the purpose of an emergency gas supply 


system. 


The town of Ravenna is supplied with gas through one 
8-inch trunk line, this being the only feed into the town. 
It became necessary to renew four sections of the line, 
which were at various points between the border reducing 
valve and the next main line gate some eight miles away. 
The sections which were to be renewed were laid dead close 
to the live line and all things made ready for a quick tie-in. 


The trunk or main line carries from 125 pounds to 200 
pounds pressure up to the reducing valve. A high-pressure 


tap was made on the low side or city high-pressure side of | 


the reducing valve which cuts the pressure to 30 pounds. 
A three-inch line was run from this point to a nearby field 
and a manifold of three- and six-inch pipe was built in 
the shape of a “Y”. The balloons were direct connected in 
this manner to the city high-pressure line and were filled 


al ee ee 





Inflated balloon with portable compressor unit in foreground. Note 
by-pass around compressor. 


by by-passing a portable compressor unit that had been 
connected to one of the balloons. 


The balloons were obtained from the Goodyear Tire and 
Rubber Company and were inflated under the supervision 
of the Goodyear factory personnel in charge of J. F. Cooper. 
When the balloons were filled, and after a short test run, 
the gates at the reducing valve and the one eight miles 
away were closed and the trunk line was blown down. 
The new sections were tied in and the line put back into 
commission in a little over one hour’s time. 


The portable compressor unit, mounted on a truck, was 


a standard 220 cubic feet per minute capacity air compres- 
sor which required only a few minor changes for this work. 
Gas was pumped from one balloon at a time and passed 
through the compressor into the main line. 


decrease in their gas supply or even in the pressure of 
the gas. 
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Balloons Supply Gas to Town | 


In this way | 
the consumers of Ravenna were safeguarded against any | 









Now You Can 
SEE Inside 
Your Well 






Note the 
bubble which 
accurately 
shows both 
direction and 
dcgree of in- 
clination. 


VERY well, either aban- 
doned or costly in opera- 
tion should be “looked into". 
Pumping costs depend upon 
more than depth; upon crook- 
edness of the drill-hole. For- 
tunes in oil have been missed 
by deviation. 


ITH the perfection of 

the Surwel Gyroscopic 
Clinograph, the well owner 
may now have a photographic 
inside story. He should have 
full particulars of the Surwel. 
Write today. e 


SURWEL 
Clinograph 


Sperry-Sun Well Surveying Co. 
1608 Walnut Street, Philadelphia, Pa. 


DALLAS, TEXAS HOUSTON, TEXAS 
1501 Caruth St. 1417 Esperson Building 
TULSA, OKLAHOMA LOS ANGELES, CALIF. 
402 Petroleum Building 415 Petroleum Securities Bldg. 
TYLER, TEXAS CALGARY, ALBERTA, CAN. 
Bell Building, 209 N. College St . Room 1, Central Block 
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DOUBLE DISC GATES W ell Pumping 


Given Intex: 





View showing the upper and lower spreaders and 
Vote the 
two crowned bearing surfaces which are located on the bach 
of each disc. 


Abou e: 


the two discs comprising the closing mechanism. 


opens wide and close tight 


HIS new Jenkins Iron Body 

Doub'e Disc Parallel Seat 
Gate Valve will not stick because 
the two parallel discs make a 
smooth, clean and perfectly uni- 
form contact with the seat rings 
in the body. The pressure ex- 
erted by the spreaders is dis- 
tributed between the discs uni- 
formly, due to the correct size 
and accurate location of the two 
crowned bearing surfaces on 
each disc. 

The two inter-acting wedge- 
shaped spreaders do not 
pressure against the discs until 


exert 


the base of the lower spreader 





makes contact in bottom of body 
in the final c'osed position. In 
opening the discs do not. start 


Sectional view, 


Fig. 879. to ‘eave the seat rings until 
spreader pressure is relieved be- 
tween them. This assures easy opening and closing and 


contributes to lasting performance. Write for Form 143, 


giving details. 
Jenkins Valves are always marked with the “Diamond” 


JENKINS 


80 White Street 524 Atlantic Avenue 133 No. Seventh Street 
New York, N. Y. Boston, Mass Philadelphia, Pa 


646 Wash. Blvd., Chicago, Ill 1121 No. San Jacinto, Houston, Tex 
JENKINS BROS., Limited, Montreal, Canada 
Bridgeport, Conn Elizabeth, N. J 


Jenkins 


BRONZE IRON STEEL 


VALVES 


Since 1864 


BROS. 


London, England 


Factories Montreal, Canada 









ELL pumping technique, especially as it applies to 
deep oil wells, has become a highly specialized ph 
of oil producing operations. 


ase 
More s i . 

e study is being 
- : , any 
lo the engineer and the field superintend. 


given to the economical pumping ot wells today than at 
time in the past. 
ent it is proving a fertile field for effecting economies jn 
these times of low crude prices and curtailed production, 
Every cent that the lifting cost per barrel is reduced means 
an increase in the economic life of the field, an item the 
importance of which is frequently overlooked. 


With the exception of the development of the gas-lit. 
which had its period of most rapid advancement and sy. 
cessful application during the development of the Seminole 
field, methods of lifting oil to the surface from wells after 
they have ceased to produce by natural flow have undergone 
comparatively little change. Considering the progress that 
has been made in the producing branch of the oil industry 
in general this may seem a surprising statement. It brings 
into relief the fact that despite the rapid increase in well 
depths and the dire predictions that the limits of pumping 
depths would soon be reached, pumping is still the dominant 
method of producing oil after the period of natural flow has 


passed. 


While the principles and practice of present day pumping 
methods of producing wells on the beam or by jack are an 
outgrowth of the crude methods of the very early days, the 
fact that they have not changed much can be accounted for 
in large part to the many refinements in the design and 
construction of pumping equipment and improvement in the 
grade of materials to meet the ever-increasing severity of 
service that modern oilfield operations demand. So long as 
wells are relatively shallow the need for extreme care in 
the choiee and operation of equipment in order to effect 
economies has not things aie 
changed.” When a well 6,000 feet or more deep has to be 


been so obvious. Today 
placed on the pump the selection of equipment that has 
adequate strength and will do the job most efficiently and 
economically must be based on sound engineering data and 
experience. 

Slip-shod methods of pumping wells are gradually dis- 
appearing. Just as soon as a well is p!aced on the pump 
the real work of effecting economies in operation begins. 
The well is usually weighed with a dynamometer and the 
counterbalance set so that stresses in the sucker rods and 
on surface equipment are reduced to a reasonable minimum 

\ study of the dyna- 
operation of the pump 
and defects in adjustment of surface equipment im a way 
that*cannot be detected by ordinary methods of observation. 


best suited to the well conditions. 


mometer cards reveals improper 


Remedial measures, if necessary, are taken and adjustments 
made that resu't in marked reduction of power costs. A 
reduction in wear and tear of equipment is also a usual 
is field 


such procedure. It 


investigations of this nature that have furnished valuable 


coucomitant resulting from 
information and suggested changes in design and construc- 
tion of equipment to improve the efficiency of operation. 
Before well adjustments were made in this manner there 
was no way of obtaining reliable data regarding many téa- 
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roblems Being 


sive Study 


tures of well pumping operations that were obscure or 
intangible. 

Positive evidence of the destructive effects on sucker 
rods, and on well equipment as a result of the misalignment 
of surface equipment and loose, worn bearings has been 
obtained by close well observation. This emphasizes the 
need for keeping all surface equipment tight and in good 
Trouble from this i 


fronts of 


considered 
have 


alignment. source Is now 


inexcusable. Rig improved design 


tributed to the elimination of such troubles. 


con- 


The use of insert type pumps is finding favor for deep 
wells whose daily rate of production is not too high. The 
smaller sectional the pump has 
effective factor in reducing sucker rod _ stresses. 


cross area of been an 
Another 
advantageous feature is a reduction in the number of tubing 
jobs. These are time consuming and expensive jobs in 
deep wells. One company in the Mid-Continent reports a 
substantial saving in tubing replacements as a_ result. of 
the use of insert tvpe pump, due to a decrease in the number 
of tubing jobs. Records show that high voluinetric efficien- 


cies are obtained. 


Wells of close to 4,000 feet in depth are being pumped 
today by individual jack pumping units. Beam wells are 
being pumped from depths of almost 8,000 feet. These are 
remarkable pumping depths and are a demonstration of the 
progress that has been made in the adaptability of present 
day pumping equipment. 

Prime movers have had little trouble in meeting the field 
pumping conditions. All and 
electric motors have been keeping pace with the well pump- 
ing requirements and there is evidence that the success of 


gas engines, oil 


engines 


these has played no small part in overcoming problems of 


deep well pumping. Reduction units have been de- 
veloped to a high degree of efficiency for deep well pump- 
ing duty. These are of various types and can be had to 


be adapted to almost any desired type of drive. 


gear 


A recent accessory of interest to aid in the diagnosis of 
actual conditions at the bottom of the well while the well 
is in operation is the bottom -hole pressure recording gage. 
Information obtained by this instrument will add to our 
too meagre knowledge of conditions at the bottom of the 
hole and supplement observations taken at the surface on 
pump operation. 


\s our fund of knowledge regarding well pumping 
conditions increases many fallacious ideas at present held 
on pumping wels will no doubt be discarded. 

. Regardless of the fact that great strides have becn made 
i developing improved methods of well control by con 
serving gas energy and prolonging the life of the well, 
and in other methods for increasing recovery, the problems 
incident to the pumping of deep wells are being attacked 
Mm vigorous fashion and with remarkable success: such 
success indeed, that pumping both deep and shallow wells 
is likely to continue to be in the forefront of good eco- 
nomical practice. What will be the limit of pumping dep:h 
must remain a matter of conjecture for still some time to 
come, 
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| COOK'S 
2-CYCLE 
GAS ENGINE 














PACKING 


ao 
NI 


OOK'S Oil Return Packing plays an 
important role in the efficient opera- 


tion of 2-cycle gas engines in pre- 
venting crankcase oil working into the 
cylinder In addition to the saving in 
oil, carbon deposits, oil formations and 
stuck piston rings are prevented Then, 
too, complete scavenging is effe:ted 
COOK’S Oil Return Packing will pay its 
own Way on your present equipment in 
eliminating oil waste There is a guar- 
intee |! Cesign for every make of engine 
Write for complete information 


C. Lee Cook Manufacturing 
Incorporated, Louisville, Ky. Agents and 
Distributors New York, Chicago, Tulsa, 


Company, 





OOK’S METALLI 


il 


PACKINGS 








OF K/: 


TAPES and RULES 


Standard of Accuracy and Durability 


OF AIN 
“ATLAS” 


THE WORLD’S BEST 
GAUGING TAPE 





i We offer a varicty of 
Measuring Tapes for 
Gauging, Strapping, and 
General Measuring. 


Spring Joint, “RED END” and Aluminum Rules. 
Machinists’ Tools. 


Ask your Supply House about our 
“CRESCENT”? TAPE RULE 


used flexible or rigid—straight or curved 


SEND FOR CATALOG 


THE [UFKIN feULEe (0. 


SAGINAW, MICH. 
106 LaFayette St., New York City 


Regularly Distributed Through Supply Houses 
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from the line of 
“Better Pipe 


IMPROVED DESIGNS 
Features: (1) Large 
hardened steel bolt. 
(2) Drop forged 
chrome nickel _ steel 
shackle. (3) Forged 
in lugs in jaws serve 
as chain guides and prevent jamming. (4) 
Increased bearing of jaws on handle. 
HANDLES—Forged from high carbon steel, 
have stiffness and “spring’’, stand up. 
JAWS—Drop forged from special steel, heat 
treated, hardened and tested, they hold 
sharpness. 

CHAINS—Flat link chains are proof-tested 
to 2/3 catalog strength (1,200 to 40,000 
Ibs.). Write for Catalog B-27 


ARMSTRONG BROS. TOOL CO. 


“The Tool Holder People”’ 
331 N. Francisco Ave. - - - + += += + + + CHICAGO, U. S. A. 
London Branch: ARMSTRONG BROS. TOOL CO., LTD., 
35 Upper Thames St., London, E. C. 4, England 
Mid-Continent Representative: 
Earl Waddell, Fair Bldg., Fort Worth, Texas 





























{Sr pumping wells 


OWER LIFTINGECOSTS 


The KEY 
DESIGNED °° ONOMICALLY | PRODUCED 
“ESON 


REASONABLY PRICED 


A trial will prove the Merit of 
the MIDGET LINER BARREL 


Unsurpassed in small wells, 
especially when pumping action 
is interfered with by Gas or 
Vacuum. THE MIDGET 
LINER BARREL is _ inserted 
in old standard working 
barrel. Perforated top 
crown is tapered to fit 
the counter-bored upper 
end of Working Bar- 
rel Tube. Fluid is 
packed off and 
Liner held in 
place by 2- 
Cup Lower 
Valve. 





CORRECTLY 















Will save many 
tubing jobs. Ask 
your supply store. 








Oi. WELL Be SUPP LIE 
BRADFORD, PA. oar TULSA. 
EXPORT OFFICE — 30 CHURCH ST.-NEW YORK CITY 
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OXY-ACETYLENE WELDING AND CUTTING i 
| the title of a fine new book by Stuart Plumley, chief engi- 
neer, Smith Welding Equipment Corporation, Minneapolis. 
Minn. This 400-page book is a course of instruction in oxy. 


acetylene welding and cutting and is so arranged that each 
- . i 














lesson is a job sheet, describing the specific work which the 
| student is expected to do as practice work with the torch 


| WAGNER ELECTRIC COMPANY, St. Louis, Mo., has 
published a new 30-page bulletin on “Small Motors.” The 
bulletin is divided into eight parts describing single-phase. 
| polyphase, and direct-current motors in fractional-horse- 
power ratings. The new bulletin is known as No. 167, and 
is loose-leaf form to permit keeping it up-to-date. 


A NEW CATALOG featuring a number of improved 
types of oil burners has been published by Enterprise Gil 
Burner Company, San Francisco, Calif. The catalog con- 
tains 32 pages, presenting complete illustrations and details 
of the burners, with specifications and data on fuel consump- 
tion and vital heating statistics. 


PODBIELNIAK ANALYTICAL AND RESEARCH 
LABORATORIES, Tulsa, Okla., has published two new 
|circulars. Circular No. 4 announces the Podbielniak stand- 
ard precision apparatus Model-A for low-temperature frac- 
tional distillation analysis, the radically new type Podbielniak 
| Thermos containers, standard gas and gasoline sample con- 
tainers, and the special packless and leakproof sample 
container valves. Circular No. 7 describes the new Podbiel- 
|niak high-temperature fractional distillation analysis appa- 
ratus. 


THE BASTIAN-BLESSING COMPANY, Chicago, Ill. 
| makers of Rego Welding and Cutting Equipment, announces 
the completion of a new Catalog No. 57. It is of pocket 
size and indexed for ready reference. It lists specifications 
|and prices of all types of welding and cutting equipment 
| manufactured by the company. 


“MORE ABOUT CERTIFIED BLACK” is the title of 
a new booklet published by Godfrey L. Cabot, Inc., Boston, 
Mass., in which the recent progress of this company’s cheni- 
ists in improving the technical control of the quality of its 
| production is discussed. The booklet, covering 24 pages, is 
well prepared and well printed. 


NEILAN CO., Ltd., Los Angeles, Calif., now a division of 
Mason Regulator Company, has published a new bulletin 
describing the company’s new non-recording temperature 
controller. The many technical advancements of the con- 
troller makes the bulletin of interest to those requiring tem- 
perature controller equipment. 
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THE ELECTRIC CONTROLLER & MANUFACTUR- 
NG COMPANY, Cleveland, Ohio, has published a new 


I , . . 
bulletin on equipping of automatic pumps with automatic 
control. One or more pumps can be automatically started 


and stopped to maintain a liquid-level or pressure within 
extremely close limits by this ultra-sensitive. system of 


control. 


THE OPERATOR’S STABILIZER, published in the in- 
terest of the welding operator by The Lincoln Electric Com- 
pany, Cleveland, Ohio, is a very interesting and helpful 
magazine. The December-January copy has just been pub- 
lished, and like other issues, contains many articles and 
suggestions that all welders should find beneficial to them 
in their work. 


THE GENERAL ELECTRIC COMPANY, Schenectady, 
N. Y., has published bulletin No. GEQ-841B, which super- 
sedes GEA-841A. This bulletin describes the company’s 
CR7006-D40 Magnetic Switch, which is suitable for throw- 
ing small alternating-current motors directly across the line. 
Two other recent bulletins of the company are: GEA-1236A, 
which is devoted to G-E Fabroil Gears and Gear Blanks, 
and GEA-1242A in which G-E Textolite Gears and Gear 
Blanks are discussed and pictured. 


WINTON DIESEL ENGINES, stationary and indus- 
trial types, is the subject of a new booklet being distributed 
by Winton Engine Corporation, Cleveland, Ohio. The book- 
let presents specifications and illustrations of engines rang- 
ing in size from 45 horsepower to 1200 horsepower. 


GENERAL ELECTRIC COMPANY, Schenectady, 
N. Y., has published catalog No. GEA-606C, which super- 
sedes catalog No. GEA-606B. This catalog furnishes in- 
formation on representative lines of industrial control 
equipment manufactured by the company. It also includes 
instructive matter on the care and operation of control 











devices, wiring diagrams of standard controllers, push but- | 


tons and other accessories; reference tables; list of publica- 
tions, and other useful information. 


PITTSBURGH PIPING CREASED BENDS for Pipe 
Line Construction is the title of a pamphlet issued by the 


Pittsburgh Piping & Equipment Co., of Pittsburgh, Pa. | 


Illustrations and a discussion of the recent development of 
creased bends is found in the booklet. 


CRANE CO., 836 S. Michigan Ave., Chicago, IIl., is | 


distributing to the trade Circular No. 243, covering large 
flow pressure double disc gate valves. The company’s com- 
plete line of this type valves is pictured and in addition 
much helpful data are included. 


SEMET-SOLVAY PIPING AND VALVES is the 
latest bulletin published by the Semet-Solvay Engineering 
Corporation of New York City. This bulletin, No. 44, 
covers the company’s complete line of piping and valves and 
has many tables and suggestions for applications. 


UNIVERSAL HERRINGBONE GEARED RIG 
FRONT for cable tool drilling and pumping, manufactured 


by Lufkin Foundry & Machine Co., Lufkin, Texas, is de- | 
scribed in Bulletin 81 just off the press. It may be obtained | 


by writing to the Lufkin company. 
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C ection of the with the perfect 


but wonderfully effective BALANCING 
feature is now available as standard 
construction without increase in price 
on all TAG Recorder-Controllers and 
Indicating-Controllers whether for tem- 
perature, pressure, flow or level. 


valve opening. 





ha 


action of the famous TAG Pilot 
Ball Valve, an extremely simple 


This Balancing feature insures full- 
floating action of the diaphragm valve, entirely eliminates 
over-control tendencies and “hunting”. It is achieved 
without complicated, trouble-inviting capillary spools, inter- 
nal or external capacity tanks and fixed-lag arrangements. 
This latest TAG development furnishes 100%, automatic 
control by its ability to maintain the diaphragm valve open- 
ing at the required demand point over the full range of 
It also permits the operator to change his 
setting point anywhere within the range of the controller 
without fear that the controller will go into a swing”. 


Write TODAY for your copy of the New TAG 
General Catalog No. 1000-51. It’s FREE! 


C.J. TAGLIABUE MFG. COgrg 


Park & Nostrand Aves., Brooklyn, N.Y. 














Industry pictures ° 


For use in the Pictorial Petroleum Section, The 
Petroleum Engineer desires unusual and _ interesting 
photographs. These may be of field scenes, new instal- 
lations, new hook-ups, individuals, or any subjects likely 
to appeal to men in the petroleum industry. Especially 
do we want pictures of “old-timers” who are still active 
in the business and views with a foreign setting. 


If you have such photographs, we shall appreciate 
your permitting us to reproduce them in our pictorial 
section. Extreme care will be exercised in handling them 
and they will be returned in the same condition as re- 
ceived. Kindly address photographs to 


THE PETROLEUM ENGINEER 
Exchange Bank Bldg. Tulsa, Okla. 


100% AUTOMATIC—without HUNTING 
with TAG BALANCING Control 





TAG Recorder— 
Controller 
































Compressor 
Regulator 


Necessary relief of excess 
discharge pressure is made 
sure and safe for the com- 
pressor operated at constant 
speed. . . . On low pressure 


gas compressors, constant dis- ‘Pi, attics toe 2 Gone 
charge is held without affect- positive movement for a defi- 
ing pressure of supply main, nite change in discharge pres- 
regardless of differential be- sure, and will remain indefi- 
tween main and discharge nitely at some intermediate 


position between the wide 


res be ee - * 
lee page Equally suc open and closed position. 


cessful for steam as a back- 


pressure regulator. . . . Only Excess discharge pressure 
means for close regulation of flows through this regulator 
uniform pressure on electric- without noticeable varia- 
driven pumps. . . . Applicable am 

for gas, air, steam and water. Write for data pamphlet. 


THE CHAPLIN - FULTON MFG. CO. 


Manufacturers of Regulators for all Natural and 
Manufactured Gas Services. 





























28-40 PENN AVE. PITTSBURGH, PA. 
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Proven TERRITORY 


for comfort, convenience, service 


No need to wildeat for a suitable hotel 
in Houston. The Rice, with its thousand 
rooms, is proven territory when it comes 
to comfort, convenience and service. 

Being in the middle of the Gulf Coast 
area, we are familiar with oil men and 
what they demand of a good hotel. The 
fact that so many of them stay here 
when in Houston is pretty good evidence 
that we meet the demand— in full! 


The RICE HOTEL 


1000 Rooms 
HOUSTON » » TEXAS 















Flume Tanks and Separators 
ZYNGINEERS of the Columbian Steel Tank Company 
4 Kansas City, Mo., have developed a flume tank and 

separator to remove casing head gas as it flows into the 

storage tanks. A good number of the se are alre; ady installed 
in the East Texas fields; in many of these installations the 
flume tank rig = ator are added after the remaing 


. ler of 
the battery is in place. 
arator 


In etal ph oil flows from the usual trap seps 
into a flume cylinder near the top where it splashes down 








through the cylinder over baffle plates. This releases the 
remainder of the gas which goes to the extreme top, where 
it is pumped away under strong vacuum pressure. This 
effectively prevents accumulation of gas in the main bat- 
tery of storage tanks and greatly diminishes the fire hazard, 


The gas may be piped away to a safe distance and allowed 
to escape through pipes extended high into the air, or may 
be used to supply refineries or natural gasoline plants, 

Haystellite Composite Rods 
HE Haynes Stellite Company, Kokomo, Indiana, has 
developed a special hard-facing rod for oil-well drilling 
tools. This product is known as Haystellite Composite 
Rod, and application has been made for United States 
patents. 

This product consists of various screen sizes of sharp, 
irregular shaped grains of Haystellite, a cast tungsten car- 
bide, uniformly distributed in a binding material. 

Crushed Haystellite of screen sizes 4 on 8, 8 on 16, | 
on 20 and 20 on 30, and three types of binding materials— 
Haynes Stellite, Hascrome and High Test Steel are use 
The list. which comprises ten standard rods, includes prac- 
tically every sereen size of tungsten carbide and typ 
binding material required for facing the various types ot 
drilling tools and for the efficient drilling of the various 
formations. 

The three types of binding materials employed cover 
range from the most wear-resistant to the toughest and 
strongest alloys. The rod in which the most wear-resistant 
alloy, Haynes Stellite, is used asa binding material, results 
in a slow and uniform wear and projection of the erails 
Havystellite, while the High Test. steel binder results i 
rapid wear of the steel base between the grains ot Haystellite 
and, therefore, a more pronounced projection ot each grain 

It is recommended that these rods be applied to the cut 
ting edges of oil well drilling tools with the oxy-acetylene 


hlowpipe, although the electric are method can be used whet 


necessary. 


P- 


Detailed information in regard to this product can be s 


cured by writing to the Haynes Stellite Company at Kokomo, 
Indiana, or to the nearest of their District Sales Offices, 
which are located in Chicago, Cleveland, Detroit, Houston, 


\ngeles, New York, San Francisco and Tulsa. 


Los 
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New Short Center Belt Drive 
NEW short center drive using flat belting and flat 
A’ causing considerable interest is the 
Manu- 
manufacturers of 


FA pulleys that 1s 
Rockwood Drive manufactured by the 
with the leading 
It is attracting attention from 


Rockwood 
facturing Compan) 1 
leather belting co-operating. | | 
a regan tes eee Se" and pumping drives 
from the production and refining division of the industry. 

The motor is mounted on two arms or brackets which 
one agl mounted on a pivoted shaft anchored on two 
adjustable screws in the base. Part of the weight of the 
utilized to maintain a prescribed tension in the 
ch tension is thus maintained uniform and constant 


motor is 
belt, whi 
at all speeds. 














como, 
fhices, 


1stOn, 


INEER 


Rockwood Drive on large hydraulic pump. Motor 60 h.p., pulley ratio 

5 to 1; distance between pulley centers 50 inches; belt speed 4,396 r.p.m. 

As the weight of the motor is utilized to maintain a uniform tension in a 

belt of known characteristics the drive is as correct in its mathematics for 
large as well as small motors. 


The friction of a leather belt of load capacity 
operating over a paper pulley is high; the drive 
operates with a ratio of 9 to 1 between tight and loose sides. 


great 
very 


Each drive is designed to have an overload capacity of 
150 per cent of the motor rating for standard drives and 
for heavy duty drives in field work the overload capacities 
are much greater. 

As the action of the motor on the pivoted base auto- 
matically takes up all belt stretch the belt has rarely to be 
touched after it is installed. 


Several thousands of these drives are in operation in 
other industries, the first experimental drives were made 
seven years ago. Engineers of the leather belting industry 
have been co-operating with the engineers of the Rockwood 
Company for the last two years and the resultant finished 
drive was placed on the market this spring. 


\nother interesting feature of this drive is that with 
tension maintenance the leather belt can operate at much 
higher speeds, even as high as 7.000 feet per minute. 

The drive is listed and stocked in many cities in sizes 
up to 30 horsepower, 1,800 r. p.m. Only six sizes of bases 
are required for all motors from 1 to 50 horsepower. The 
drive can handle very large motors, many from 100 to 150 
horsepower, ; , 


lhe overload capacities, convenience and possible savings 
are of special interest to petroleum engineers. The belts 
are all in accord with the A. P. | 


. Specifications for leathet 
belts. 
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HUF-STRIP 


(2-Cup Inserted) 


LINER BARREL 


An economical and 


PE 


efficient low 
price unit for your stripper wells. 















Installed and removed com- 
plete with 


keeps you away from tub- 


sucker rods — 


ing jobs. 


Cups are protected by 


outer tube. Are 100 


good when put to 


work. 


Seats on top of old 
working barrel. The 
two cups on lower 
valve pack off 
fluid and hold 


liner in place. 


Traveling Valve 
is equipped with 
13, inch’ cups 
and 1% inch ball 

and seat. 

Use four foot liner in 
five foot working bar- 

rel and five foot length 
in six foot working bar- 
rel, 


From Your Dealer. 


The Chas. N. Hough Mig. Co. 


Franklin, Pa. 





$10.000.00 in Cash Prizes for 


a Simple Description of the 


Hammered Piston Ring Principle 


First Prize, $5,000; Second Prize, $1,000; Third Prize, $500; 
Ten Prizes of $100 Each; One Hundred Prizes of $25 Each. 


Nothing to Buy. Nothing to Sell. Nothing to Use. 
Write Today for Complete Details of the Contest. 


HAMMERED TENSION CAN’T WEAR OUT 








DQritsetet Ma 510,000.00 Prize Committee 
° American Hammered Piston Ring 
Hammered 


. ; Co., 1410 Bush Street, 
Piston Rings Baltimore, Md. 











Classified 


We have a client contact ng Eastern Oil Refiners for twelve years 
as Sales Engineer and Supervisor, capable of representing one 
or two manufacturers of essential accessory equipment to that 


trade beginning January Ist. 


If you want active representation for Eastern and Export trade, 


write or wire us at once. Communications confidential 


K. H. CONSTANT 


420 Lexington Ave., New York City 
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Totally enclosed motors in a Texas Panhandle refinery. 


HE refining branch of the oil industry was the first 
to adopt electric power on a large scale. Its original 
uses were principally the driving of pumps and air 
compressors by electric motors as well as in the light systems. 
The history of the refining industry has been one of con- 
tinually changing methods resulting in 
equipments due to new and improved products discovered by 
the refining engineers; as well as the developments of new 
processes which effect reductions in _ production 
Electricity has played a large part in these changing 
processes, and the manufacturers of electric equipment have 
endeavored in every way to co-operate in the advancement 
of this industry. 


obsolescence of 


costs. 


One of the larger and more progressive oil companies 
has designed and built a plant which might be termed a 
“Modern Ideal Refinery.” The following is a brief sum- 
mary of the most novel and interesting features which make 
this an unusual plant. 

The pumps are installed out of doors, and as closely as 
possible to the refinery unit with which they are connected, 
thus effecting a saving in both installation and operating 
costs, in contrast with the installation of all pumps in one 
building. These savings are effected by shorter piping sys- 
tems and reduced friction losses. The electric motors driving 
these pumps are of the weatherproof design, enabling them 
to be installed out of doors, without additional protection. 
The charging pumps are driven by special variable speed 
motors, having characteristics similar to steam pumps. 
These motors are protected from the weather by means of 
small “dog houses.” 

A control house, having windows on all sides, is installed 
between two rows of stills, in such a location that the 
operator may have a clear vision of all units. This control 
house contains panels having mounted on them all the record- 
ing and indicating instruments for the stills, fractionating 
towers, etc. Also, the push button controls for all motors 


are mounted on the front of these panels with the motor 
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starting and Protectiyg 
switches on the back. Handle 
for all valves are installed jr 
the control room. Thus, the 
attendant is informed at 4j 
times as to the operating cop 
ditions, and he iy: 
stop any pump 
close any valve 
ing the building. 

An important feature in thi 
plant, from the standpoint of 
safety, is the method of elec. 
tric installation. Since power | 
is purchased, the transformer | 
substation, to reduce the trans. | 
mission voltage to that required by the motors, is located 
at one side of the refinery property, some distance from the 
stills. The power line, from the substation to the contro 
house, is installed underground, and consists of lead. 
covered cable in galvanized conduit. The motor service 
lines from the control house to each of the pump motor 
are also installed underground, in galvanized iron conduit. | 
Thus, all danger of fire, or to life by coming in contact 
with the electric wires is entirely eliminated. In contrast 
to this electric power system, we may visualize the amount 
of overhead piping which would be required, were stean 
pumps used. 

The use of electricity also enables the most modern inéi- 
cating, recording and control instruments to be utilized 
Thus, in this control house temperature and pressure instru- 
ments are installed, operated from the power circuits. 


may start o: 
or open and 
without leay. 





The modern refinery just outlined, and which has bee 
in operation for several years, has demonstrated that the 
use of electric power results in the following decided advan- 
tages over that of other sources of power: 

(1) Reduced total investment in plant. 

(2) Less shutdown time, due to fewer repairs. 

(3) Increased production, because of more operating 
hours per year. 

(4) Reduced cost of finished products because of: 
(a) Greater output per unit capacity. 
(b) Reduced investment cost. 
(c) Less labor required. 

(5) Greater safety, both from standpoint of fire hazard 
and danger to life. 


+ 


Considering the many advantages contained in a refinery, 
utilizing electric power, as outlined above, it is safe to prt 
dict that in the design of new plants, as well as in the 
modernizing of present ones, many of these plans and sys 
tems of control will be adopted. 

Within the past few years more thought than ever has 
been given to fire prevention in the design of refineries. 
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This is partly due to the rules of the National Board of 
Fire Underwriters, establishing premium penalties unless 
equipments which meet their requirements are used. rhis 
rule resulted in the electric manufacturers designing a motor 
for “use in hazardous gas locations. These motors are so 
designed, that should an explosion take place on the inside, 
the frame will not break, nor will the flame be transmitted 
to the outside. In order that the complete installation be 
consistent, it was necessary for manutacturers ot motor 
control equipments to redesign their devices, to meet the 
Underwriters’ requirements. This has now been done, and 
motor controls, both air break and oil immersed types, are 
available from a number of manufacturers. 

Within the past two years, considerable progress has 
been made by refiners in the manufacture of “cold test” 
lubricants. These improvements have required additional 
refrigerating machinery, usually driven by synchronous 
type motors. The most important consideration in the 
use of synchronous motors is with reference to the control 
equipment—that it should amply protect the motor, and 
perform the starting cycle, in the proper sequence. A sum- 
mary of the important features of an ideal control is as 
follows: 

(a) That the control be fully automatic—entirely re- 
moved from the human element—starting and stop- 
ping to be my means of push button stations. 

(b) In case of “reduced voltage” starting, that the 
transition from “starting” to “running” always take 
place at a definite rotor speed, which has previously 
been determined. 

The direct current field, 
also, should be applied 
at a definite rotor speed, 
in order that the motor 
should not operate on 
the starting winding too 
long, and at the same 
time, the motor be given 
ample time in which to 
acquire as near synchro. 


(c) 


nous speed as _ possible. 
(d) The overload protective 
device should be thor- 
oughly reliable and de- 
signed to function on a 
temperature basis—a 
basis which represents 
the operating conditions 
within the motor. 
In case of momentary 
power failure, the con- 
trol equipment must be 
designed to remove the 
feld excitation, and 
prevent interruption of 
the motor operation. 
In order to make the starting of the refrigeration machine 
tully automatic, an unloading device, also automatic, is re- 
quired. The development of an unloading device, which 
opens a bypass valve either at starting or during interrupted 
power service, is 


(e 


an outstanding achievement of a certain 
electrical manufacturer. This device closes the bypass valve 
when the synchronous motor has attained full speed, and is 
ready to carry the full load. 

In the operation of certain pumps, refinery engineers, as 
a rule, require that variable speed be attainable, and that 
JaNuary, 1932 
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very fine adjustments be made. In the past this operation 
was obtainable only by means of steam pumps. Within the 
past few years, however, a manufacturer has developed a 
brush shifting type motor, by which very fine adjustments 
in speed are obtainable. 

Some refinery engineers contend that fine adjustments 
in speed are not absolutely necessary in the operation of 
these pumps, and that variations in speed, in steps, within 
certain ranges, are entirely satisfactory. For this applica- 
tion multi-speed induction motors may be used. These 
speeds are arranged in steps such as 1800, 1200, 900 and 720 
revolutions per minute, and combinations of two, three or 
four speeds, in all standard horsepower ratings are obtain- 
able. The control for these multi-speed motors consists 
of a set of “across the line” contactors for each speed, con- 
trolled from a push button station. Thus, a four-speed 
motor would have four sets of contactors, on a panel, and 
four buttons, marked first, second, third and fourth speed, 
with an additional button for “stop”. 

In keeping with the safety developments of motor and 
control equipments, lighting units have now been designed 
to meet the Underwriters’ requirements for use in “hazard- 
ous gas locations.” Control switches are also manufactured 
to meet the same rigid requirements. Thus the entire 
electrical installation may be consistent. Lighting units for 
inside illumination should consist of a cast iron or steel body, 
heavy glass enclosing globe, guard and a steel enameled re- 
flector. Body and glass globe should be of sufficient strength 
to withstand the shock of an explosion within the unit. 





Electric motor installations in a natural gasoline plant. 


Yard, tank and building exterior lighting should be accom- 
plished by means of flood lighting units. The prime 
requisites in the selection of these units should be: (a) Non- 
tarnishable reflectors; (b) Strictly weatherproof enclosing 
case, which will not permit the entrance of insects; (c) 
Focusing adjustments, within required limits. 


Keener competition, and smaller margins of profit require 
that refining companies hold both fixed charges and operat- 
ing costs to the very minimum. 
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1,839,632. METHOD OF AND APPARATUS FOR 
TREATING OIL WELLS. Witttam W. Acnew, j 
Parkers Landing, Pa., assignor of sixty per cent to ; 
J. B. Davis, Dallas, Tex. Filed June 26, 1930. Serial 


No. 463,926. 3 Claims. (Cl. 219—33.) 






















1,839,566. WELL SWAB. Vann Mars Licon, 1. A heating device for treating wells and the like 
Wichita Falls, Tex., assignor, by direct anc comprising a fluid tight casing having end portions of 
mesne assignments, of two-thirds to Bert Lestet tapering torm, to permit of convenient movement into and 
Ligon, Wichita Falls, I X., at d one-third t from pump tubing, one of said end portions being remov 
Cc. W. Boller, W ichita Falls, Te Filed Apr able, an electrical conductor extending through the uppet 
Ti or So \f 25 ) ] . y | } % 

29, 1929. Serial No. 358,822. 14 Claims (Cl most end portion, upper and lower conductor blocks in 
or nc * . 
74—109.) the casing, perforated insulating discs in the casing, re 
at ; sistor bars connected at their upper and lower ends, re 
1, A swab including a mandrel, supporting spectively, to said blocks and each extending through a 
ring thereon, a flexible cup on said ring, a retain- perforation in each of said discs, a connection between 
ing ] > ; re 1 ’ . 1 ’ 
; ing plate on said mandrel to support the uppe r the said conductor and one of the blocks, and an elec 
end of said cup, said cup having a_ longitudinal trical conductor connected to the other block 


movement between said plate and said ring 





1,839,652. 


TUBING CATCHER. Freperick N, 
Crippen, Tos Angeles, Calif., assignor to William 








































































R. Guiberson, Los Angeles, Calif. Filed Apr. 19, 
1930. Serial No. 445,776. 13 claims. (Cl. 103— 

1,839,448. PIPE THREAD PRO = Z 219.) 

TECTOR. RICHARD  STRESAt t Se Ae 

Wauwatosa, Wis., assignor to A. 13" 3 _ oi. In a well tubing catcher, a support adapted to 
O. Smith Corporation, Milwau- ( be connected to a string of tubing, a_ head mounted 
kee, Wis., a Corporation of New on same support and having inclined guide faces at 
York. Filed Nov. 3, 1927. Serial different elevations, gripper slips mounted to slide on 
No. 230,717. 7 Claims. (Cl. 137 the faces of said head, whereby they are displaced 
radially thereof, and means for automatically displae 
ing all of said slips in unison when the catcher if 

1. A pipe thread protector com- dropped, 





prising a shell having relatively nar 
row longitudinally extending ribs 
upon its exterior and corresponding 








ly grooved at its interior, and a 

soft metal cushioning liner there for, id 

the liner having an interlocking en ee at Sean 

gagement upon its outside with the Reenccnnnnes OO ELE OID 

grooves of the ribs to maintain the yy _— 

liner in position in the shell, and a3 

adapted to have a threaded engagement upon its inside with a pipe. 1.839.198. SAFETY VALVE FOR GAS OR OIL WELLS. Frail 
Carnoit, Clairton, and Witsur Coss, Wilson, Pa. Filed Sept. 16, 193m 
Serial No. 393,042. 5 Claims. (Cl. 137—139.) | 
















































TUBING OPERATED VALVE.  Ftoyp L. 
Houston, Tex., assignor to Hughes Tool Com 
Houston, Tex., a Corporation of Texas. Filed 
i, reeks Serial No. ) Claims. (Cl. 


1,839,417. 
Scort, 
pany, 
July 


) 


208.001. ‘ 


79 


an 


55 ) 











8. The combination of a core barrel, a valve seat at 
its upper end, a valve above said seat, and a screw rod 
operating said valve and adapted to move said valve slowly 


seat. 





Oo its 






1A class described comprising a casing, aligned openings 


device of the 









in said casing, iteral opening at the side of the casing, a substantially 

yoke-shaped ‘ dy pivotally mounted in said casing and movable to 

a position to close a one ts openings, a recess in one edge ot the 

valve body for ga 1 suspending cable, and spring presse 

plunger in said ) normally closing said recess but yieldable @ 
rmit the able e recess 
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